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Chapter NR 811

REQUIREMENTS FOR THE OPERATION AND DESIGN OF
COMMUNITY WATER SYSTEMS

NR 811.01  Applicability. NR 811.51 Fluoridation.
NR 811.02 Definitions. NR 811.52  Iron and manganese control.
NR 811.03  Alternative requirements. NR 811.53  Opanics removal.
NR 811.04  Drinking water standards. NR 811.54  Ozonation.
NR 811.05 Undeground placement of substances. NR 811.55 Radionuclide removal.
NR 811.06  Cross—connections and interconnections. NR 811.56  Sequestration.
NR 811.07  Interconnections with other acceptable water sources. NR 811.57 Softening.
L NR 811.58 Stabilization.
Subchapter | — Subnlussmn of Plans NR 811.59 Tste and odor control
NR 811.08  General requirements. ’ ; : '
NR 811.09 Specificequirements for waterworks, plasggecifications and engi NR81.60  Ultraviolet (UV) Light.
neeringreports. Subchapter VIIIl — Hydr o-Pneumatic Tanks
NR 811.10  Owner approval requirement. NR 811.61  General.

NR 811.11  Resident project representative. .
Subchapter IX — Storage Facilities

Subchapter Il — Source Development — Goundwater NR 811.62  \blume and pressure.
NR81.12  Wells. NR 811.63  Location.
NR 811.13  Abandonment of wells. ) ) NR 811.64  Construction details.
NR 811.14 Speciatequirements for wells developed in unconsolidated fermayR 811.65  Plant storage.
tions. NR 811.66  Distribution system storage.
NR811.15  Special requirements for collector wells. o
NR 811.16  Special requirements for dug wells and springs. Subchapter X — Distribution Systems
NR 81.17  Special requirements for infiltration lines. NR 811.67  Applicability. o o
NR 811.18  Special requirements for sandstone wells. NR 811.68  Ownership of municipal water distribution systems.
NR 811.19  Special requirements for limestone or dolomite wells. NR 811.69  Materials.
NR 811.20  Special requirements for granite wells. NR81L.70  Water main design.
NR 811.71  Hydrants.
Subchapter Ill — Source Development — Surface \ater NR 81L.72  Air-relief facilities and valve and meter chambers.
NR 811.21  General requirements. NR 811.73 Installation of mains.
NR 811.22  Intakes. NR 811.74  Separation of water mains and sanitary or storm sewer mains.
NR 811.23 ~ Shore wells. NR 811.75  Separation of water mains and other contamination sources.
NR 811.231  Of-Stream raw water storage. NR 811.76  Surface water crossings.
NR 811.232 Intake chemical treatment. NR 811.77 Common casing crossings.
Subchapter IV — Pumping Stations, Pumphouses, and s¥er Treatment NR81.78  Water loading stations.
Plant Buildings _ ;
NR 81124  General requirements. ﬁt&bgrﬁgtger XIGer\(\é?;?r Pressue Booster Stations
NR8L.25  Buidings. NR811.80  Location.
NR 811.26  Number of pumping units. NR 811.81  Pumps and pressures.
NR 811.27  Auxiliary powet NR 811.82  Storage requirements.
NR811.28  Additional requirements. NR 811.83  Emegency power requirements.
Subchapter V — Pumping Equipment and Appurtenances NR 811.84  Station requirements.
NR 811.29  Pumping capacity requirements. p
NR 811.30  General pump, motor and wiring installation requirements. ﬁt&bg?g?r Xllezn\é\lrglste Disposal
NR 811.31  Line-shaft vertical turbine pumps. NR 8]1.851 Sanitarylwastes
NR 811.32  Submersible vertical turbine pumps. ’ h ’
NR 81133  Motor protection NR 811.852 Floor drainage. ) )
NR 8]1.34 Pump variable oijtput control devices NR 811.853 Backwash wastewater from iron and manganese filters.
NR 8]1.35 Pitless units ’ NR 811.854 Brine wastes from ion exchange.plants.
NR 8]1.36 el appurténances NR 811.855 \Wastewater from reverse osmosis plants. _ )
NR 81137 pump dischage lines NR 811.856 Watertreatment plant wastewater radionuclide content compliance
’ ’ with the unity equation.
Subchapter VI — Chemical Addition NR 811.857 Backwash wastewater from lime softening water treatment plants.
NR 811.38 General. NR 811.858 Lime softening sludge.
NR 811.39  Feed equipment. NR 811.859  Spent media.
NR 811.40  Storage and handling. NR 811.860 Backwash wastewater from surface water treatment plants.
Subchapter VIl — Treatment NR 811.861 Alum or other coagulant sludge.
NR 81141  General freatment design. NR 811.862 Recycling backwash wastewater
NR 811.42  Treatment of water from surface water sources. Subchapter Xl — Aquifer Storage Recovery
NR 811.43  Treatment of water from groundwater sources. NR 811.87  General.
NR 811.44  Pilot testing. NR 811.88  ASR well performance requirements.
NR 811.45 Aeration. NR 811.89  Well construction requirements for ASR wells.
NR 811.46  Arsenic removal. NR 811.90 Equipmentappurtenances and piping for ASR wells and ASR sys
NR 811.47 Clarification. tems.
NR 811.48 Chlorination. NR 811.91  ASR system pilot studies.
NR 811.49  Filtration — gravity NR 811.92  ASR system development testing.
NR 811.50  Filtration — membrane. NR 811.93  Operating an ASR system.

NNOéEéﬁhapter NR Jldaé it exislt/fl«'d 0rl1 Alrgggghl992 W,\?; rgg)lealed and aréew chagingle family homes, 10 or more duplex living units, 10 or more
}\%vember?\:\(l)a,lszgrl%e,lt\?vasef)tgﬁed ?r/ld a newlch;ppt}aerrNR mwaiscga;)ggtgffe%n mobile h.omes’ 10 or more Condoml.m.um un.lts or 10 or more-apart
tive December 1, 2010. mentunits. One duplex equals 2 living units. The standards for

designand construction shall be considered mininatendards
NR 811.01 Applicability. This chapter governs the gen for new facilities and the minimum standards to witilities
eral operation, design and construction of community water syis existence on December 2010, shall be upgraded when

temsand the construction of any water system serving 7 or maneprovementsare undertaken at those facilities except for sys
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temswhere all of the living units are ownég a single owner and  (17) “Crossconnection” means a connection or potentiat con
the owner provides information indicatirigat less than 25 year— nectionbetween any part of a water supply system amather
roundresidents will be served. These standards may be imposedironment containing substances in a manner timaterany

on a case-by-case basis to facilities in existence on Decembaeridcumstancesyould allow the substances to enter the water sup
2010,whenthe department determines that a health risk exists dalg system by means of back siphonage or back pressure.

to the water system. The owner shall be responsible for ensurinq18) “CT” or “CT calc” is the product of the “residual disin

thatthe requirements of this chapter are met. fectantconcentration” (C) in mg/l determined before or at the first

Note: The authority to promulgate and enforce these rules is contained in chs. %ﬂs i “iai i "
and281, Stats. Pursuant to s. 299.97, Stats., any person who violates this chapter.$| a‘omer’and thecorrespondlng disinfectant contact time (T)

forfeit not less than $10 nor more than $5,000 for each violation. Each day of contfh minutes, i.e., “C" XT". If a public water system applies disin

uedviolation is a separatefehse. fectantsat more than one poiptior to the first customethe pub
History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.  |ic water systenowner or operator shall determine the CT of each
o ) disinfectantsequence before or at the first custqrtedetermine

NR 811.02 Definitions. In this chapter: the total percent inactivation or “total inactivation ratio.” The
(1) “ANSI” meanghe American National Standards Instituteinactivationratio for a single disinfectant sequence is:

Note: The ANSI address is 25a8t 439 St, New York, NY 10036. CT |
(2) “API” means the American Petroleum Institute. cale

Note: The API address is 1220 L Street NWashington DC 20005-4070. C-Eable

(3) “Approval” means thevritten approval of the department ) ) )
for any project requiring approval pursuanisto281.41, Stats., Where “CTaple’ is the CT value required for the ¢t oganism
ands. NR 108.03 for community systems. andthe taget level ofinactivation. The sum of the inactivation

(4) “Aquifer storage recoverydr "ASR” means placement of ratios, or total inactivation ratio for aeries of disinfection

treateddrinking water undground through a well for the purposeseq”ence's‘

of storing and later recovering the water throughstiree well for (CTca|C)

potableuse. I —
Note: Undeground placement of water for the purpo$eestoring an aquifer is C-Eable

notincluded in the definition of “aquifer storage recovery” or “ASR.”

(5) “ASR system” means afif the ASR wells, ASR moniter andis calculated bydding together the inactivation ratio for each
ing wells and related appurtenances within a municipal veger ~ disinfectionsequence. In determining the total inactivatiatio,
tem and any interconnected public water system served by the public water system owner or operator shall determine the
municipalwater system. residualdisinfectant concentration of easkquence and corre

(6) “ASTM” or “ASTM International” means the ganiza- sponding contact time before any subsequetisinfection
tion formerly knows as thémerican Society for @sting and 2aPPlicationpoints. A total inactivation ratio equal to or greater

: an1.0 is assumed to provide et level of disinfection o
Material than1.0 d to provide t t level of disinfect f
Note: TheASTM or ASTM International address is 100 Barr Harbor Drive, Pdhetarget oganism.
Box C700, Vést Conshohocken, Pennsylvania 19148-2959. (19) “Department” means the department of natural
(7) “AWWA" means the Americaiater Works Association. resources.

Note: The ANVWA address is 6666 ¥¢t Quincy Aenue, DenverColorado (20) “Disinfectant contact time” (“T” in CT calculations)

80235. STl )
8) “Blackwater” tewat taminated meanghe time in minutes that it takes for water to move from the
(8) “Blackwater” means wastewater contaminatechoynan - in of disinfectant application or the previous point of disinfec

body waste,toilet paper and any other material intended to kf'éintresidual measurement to a point before or at the point where
depositedn a receptor designed to receive urine or feces.

e residual disinfectant concentration (“C") is measured. Where
(9) "Building” means a structure for support, shetteencle  only one “C” is measured, “T” is the time in minutes that it takes
sureof persons or property for water to move from the point of disinfectant application to a
(10) “Building drain” means horizontal piping within or pointbeforeor where residual disinfectant concentration (“C") is
undera building, installed below the lowest fixture or the lowesneasured.Where more than one “C” is measured, “T" is deter
floor level from which fixtures can drain by gravity to the buildingninedas follows:

sewer. (a) For thefirst measurement of “C”, the time in minutes that
(11) “Building drain, storm” means a building drain whichit takes for water to move from the fiist only point of disinfec
conveysstorm waterclear wateror both. tantapplication toa point before or at the point where the first “C”

(12) “Building sewer’” means that part of the drain system nét measured.
within or under a building which conveys its disgeto a public (b) For subsequent measurements of “C” tifme in minutes
sewer,private interceptomain sewerprivate onsite wastewater thatit takes for water to move from the previous “C” measurement
treatmentystem or other point of disclgaror dispersal. point to the “C” measurement point for which the particular “T”
(13) “Building sewey sanitary” means a building sewehich  is being calculated. Disinfectant contact time in pipelines shall be
conveyswastewater consisting in part of domestic wastewatercalculatedbased on “plug flow” by dividing the internal volume

(14) “Building sewer storm” means a building sewer which®f the pipe by the maximum hourly flow raterough the pipe.
conveysstorm waterclear wateror both. Disinfectantcontact time withirmixing basins and storage reser

(15) “Chlorine Institute” means the Chiorine Institute, Inc voirs shall be determined by tracer studies or other department

: ’ ) : approvedequivalent demonstration.
Note: The Chlorine Institue aldres s 1300 Wison Boulevard Arlington, VA 22209. (21) “Disinfection profile” meansa summary of dailiardia
16) “Community water system” means a public water syste . L

wh?ch)serves at Ieagt 15 ser)\//ice connectionspused by yea)r/—ror%Hb“a'nac.t'vat'on through theeatment plant. The procedure
residentsor regularly serves at least 25 year—round residents. A deve‘!oplng a dlsmfectloln profile is contglned;‘ln\lR 810.34.
watersystem serving 7 anore single family homes, 10 or more  (22) “Displacementzone’ mears the 3-dimensionasubsur-
mobile homes, 10 or more apartment units, 10 or more duplex If@ceregion surroundingan aquifer torage lecovey well into which
ing units or 10 or more condominium units shall be considaredreateddrinking wate is daced for torage and late recovery.
communitywater system unless information is provided by the (23) “Distribution system” means all pipes or conduits by
ownerindicating that 25 year-round residents will not be servedhich water is delivered toonsumers except piping and fixtures
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insidebuildings served, water services and private water mainslasnicrometer is rejected by an engineered barpemarily
definedin ch. Comm 81. througha size—exclusion mechanism, and whiels a measurable
(24) “Drillhole” means any of the following: removal efficien(_:y Qf a taget oga_nism _that can be verified
(a) Any hole that is bored, drilled or driven. throughthe application of a direct integrity tesit includes the
. L commonmembrane technologies of microfiltration, ultrafittra
(b) Any dug hole that is deeper than it is wide.

- ] o tion, nanofiltration, and reverse osmosis.
deég)ribpér(]j);] (E));iaz\;?t(l)orn(,b?haﬁ)r other opening similar to a hole (40) “Monitoring well” means a well or drillhole constructed

for the purpose of obtaining information on the physical, chemi

_ (%5) "Drf]y land accleﬁs" (rjne?ns a vehicglarr?c;:]ess route V\iht%gl radiological or biological characteristics of the groundwater
is above the regional flood elevation and which connects land ;1) u\1unicipal water system” means a community water

Iocatedl‘rj the rood.p!aln”to land outside the rooFipIaln. systemowned by a cityvillage, county town, town sanitary dis
_(26) “Energyefiicient” means that the proposedprovement et utility district, public inland lake and rehabilitation district,
will consume the minimum amount of egyeto meet operational mpicipalwater district or dederal, state, county or municipal
performancerequirements throughout thiée of the facility or o \ynedinstitution for congregate care or correction, or a privately
system. _ o ownedwater utility serving the foregoing.
(27) “Entry point” means a location in the water system after 45y «Nephelometricturbidity units” or“NTUS” means the
treatmenbr chemical addition, if anyput prior to the distribution unitsused to describe turbidityjNephelometric refers to the way

system. A sample collected in the distribution system may be Cofe ingtrument, a nephelometeneasures how much light is scat
sideredan entry point sample if the departmbat determined it teredby suspended particles in the water

is more representative of the water sources. 43) “N nwat - b ‘
(28) “Filtration” meansa process for removing particulate (43) "Non-communitywatersystem’ means a public water

. systemthat is not a community water systed.non—community
matterfrom water by passage through porous media. water system may be either a non-transianh—community

i (29) “Ilzlloct_culatifgn" rneafrlls a pr?cless_ t(t) elnhance agglo_’jner\ﬁ/atersystem or a transient non—community water system.
lon or cotection olsmatier loc partictes Inta 1ger more easty (44) “NSF or NSFinternational” means the ganization for

ﬁgtgf?nbé?k:;'rlltiiﬁ%eegﬁg'CIes through gentle stirring by hydlralumerly known as the National Sanitation Foundation.
R : i Note: The NSF or NSF International address is PO Box 130140, 789 N. Dixboro
(30) “Frenchdrain” means a buried dry well or surtipat Road, Ann Arbor, Michigan 4813-0140.
receivesbuilding domestic or floor drain wastewater or both. (45) “Other-than-municipalOTM) water system” means a
(31) “Graywater” means wastewater contaminated by wast®mmunitywater system that is not a municipal water system.

materials exclusive of urine, feces or industrial waste, deposited (46) “Owner” means any person who owns or operates a pub
into plumbing drain systems. lic water system.

(32) “Groundwater'means any of theaters of the state, as  (47) “Peak demand” means the maximum water demand in
definedin s. 281.01 (18), Stats., occurring in a saturated subsyg|ionsper minute at any given time. The peak demand is-some
face geological formation of rock or soil. timesestimated to be 2.0 times the total maximum day water use

(33) “Groundwatersource” means a source of groundwateh gallons averaged over 1,440 minutes/day or the peak hour
obtainedfrom horizontal collectors, infiltration lines, springs, an@lemandn gallons per minute on the maximum day of use.

dug, drilled or other types of wells. (48) “Person” means an individual, corporation, company

(34) “Groundwater under the direct influence ofurface association,cooperative, trust, institution, partnershigtate,
water” (GWUDI) means any water beneath the surface of thgunicipality or federal agency

groundwith either of the following: . (49) “POWTS” means a private onsite wastewater treatment
(a) Occurrence of insects or oth@rcrooganisms, algae or gystem.

largediameter pathogens such@rdia lambliaor Cryptospe “ "
ridium, in greater than or equal to 10% of representative sour (50) "POWTS component” means any subsystem, subassem

watersamples collected over a period of 6 months immediattﬁcl;)a' or other system designed for use in or as part of a private onsite
y astewatetreatment systerwhich may include treatment, dis

prior to the first or only point of disinfectant application. . .
. ) . e . .. persalor holding, and related piping.

(b) Evidence of relatively rapid shifts in water characterlstlct% 51) “POWTS di | " devi
such as turbiditytemperature, conductivitgr pH which closely (1) NTS dispersal component” means a device or
correlateto climatological or surface water conditions where th@€thodthat is intended to promote the assimilation of treated
departmentdetermines that these shifts are indications of t{§astewateby the environment.
potentialfor contamination of the groundwater by thganisms (52) “POWTS holding component” means any receptacle
identifiedin par (a). intendedto collect wastewater for a period of timacluding

(35) “Hydrofracturing” means hydraulic fracturing of anholdingand dosing tanks.
aquifer by injecting potable chlorinated water intobadrock (53) “POWTS treatment component” means a device or
formationwell under pressures great enough to open the bedraokthodthatis intended to reduce the contaminant load of waste
alongbedding planes, joints and fractures. water.

(36) “Impulse generation” or “gas bursting” means the (54) “ProfessionalEngineer” or “PE” means an individual
directedquick release of compressed gases and other impuisensedas a professional engineer by thstnsin Department
generatiortechniques used to develop or rehabilitate drillholesf Regulation and Licensing.

well screens and gravel pack. (55) “Protectivecasing” means the well casing providing the

(37) “Infiltration component” means argevice or method primary sanitary protection and that is grouted in place to a depart
thatis intended to promote the assimilatioiwater into in situ mentapproved depth.

soil. . _ _ _ (56) “Public water system” or “system” or “PWS” means a
(38) “Living unit” means a residence, apartment wutyde  systemfor the provision to the public of piped water for human
minium unit, duplex unit, manufactured home, or other domicilgonsumptiorthrough pipes or other constructed conveyances, if

(39) “Membrane filtration” means a pressure or vacuunthesystem has deast 15 service connections or regularly serves
driven separatiorprocess in which particulate mattergar than anaverage of at least 25 individuals daily at least 60 days out of
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theyear A public water system is either a “community water sys (73) “Virus” means airus of fecal origin which is infectious
tem” or a “non—community water system.” A system: to humans by waterborne transmission.

(a) Includes any collection, treatment, storage and distribution (74) “Waterworks” or “water system” means all facilities,
facilities under control of theperator of the system and used pristructurespipes, conduits and appurtenances by means of which
marily in connection with the system. water is delivered to consumezscept piping and fixtures inside

(b) Includes any collection or pretreatment storage l‘aciliti%ildings served,water services and private water mains as

notunder the systemicontrol which are used primarily in connecdefinedin ch. Comms81.
tion with the system. (75) “Well” has the meaningiven in s. 281.34 (1) (h), Stats.

Note: The definition of public water system as regulated bydhapter is broader ~ Note: Section 281.34 (1) (h), Stats., defines *well” to mean “any drillhole or other
andincludes more water systems than those governed Ipptitie service commis ~ €xcavation or opening deeper than it is wihistextends more than 10 feet below the
sionunder its definition of a public utility in ch. 196, Stats. groundsurface and is constructed for the purpose of obtaining groundwater

(57) “Pump installer” or “licensed pump installer” has the (76) “Well driller” or *licensed well driller” has the same

samemeaning as “licensed pump installegiven in s. 280.01 Meaningas licensed \_I\_le||fi_l‘llle’f givenin s. 280.01 (2m), Stats.
(2e), Stats Note: The statutory definitionf “licensed well driller” is any individual who has
! . . . . . o paidthe annual license fee under s. 280.15 (2m) (Stats., and obtained a license
Note: The statutory definition of “licensed pump installer” is any individual whqinders. 280.15 (2m), Stats., as a well driller

haspaid the annual license fee under280.15 (2m) (c) 2., Stats., and obtained a w T ; : ;
licenseunder s. 280.15 (2m), Stats., as a pump installer (77) “Well drilling” has the meaning given in s. 280.01 (8),

B . e . . . Stats.
(58) PumpmSta‘”mg has the meaning glven3n280'01 (5)’ Note: The gatutoy definition of “well drilling” is the industy and procedure
Stats. employedin dbtaining goundwate from a well by digging, boring, drilling, driving

Note: The gatutoy definition of “ punp installing mears te industy and proce-  or other methods kut not including the driving of points for the purpo® d obtaining
dureemployd in the dacemehand preparation for operation of equipmert and mate-  groundwater.It shal aso include dl construction work and installation of well casings
rials utilized in withdrawirng or obtaining wate from a well for consumptio or use,  in said well involved theren for the protection of such well wate againg pollution.

including dl constructio involved in making entran@ © the well and establishing (78) “WPDES permit” means the Wconsin pollutant dis

suchseak and safeguard as ee recessar to proted such wate from contamination. .o - .
59) “Rechargearea” means the total land area COmributinchargeellmlnatlon system permissued by the department under
( 9 8h. 283, Stats., for the dischugr of pollutants.

waterto a well. " . N ; . .
W . . . (79) “Year-roundresident” means a resident who resides in
(60) “Regionalflood” means a flood determined to be repreyhe same living unit for 6 months per year or more.
sentativeof lage floods known to have occurrgdWisconsin or (80) “Zone of influence” means the area of the cone of

which may be expected to occur on a particular lake, river 8F : : .
" ’ oundwatedepression formed when the well pump is operating.
streamonce |.n ever_y _100 years. ) History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
(61) “Residual disinfectant concentration” (“Cih CT cat
culations)means the concentration disinfectant measured in  NR 811.03 Alternative requirements. (1) If the owner

mg/l in a representative sample of water of a proposed reviewable project determitieeg compliance with
(62) “Reviewableproject’ has the meaning givén s. NR  thedesign requirements of this chapter is impracticable, the owner
108.02(13). may submit in writing to the department prior to submission of

“ " . final plans a request to use alternative criteria. This request shall
(63) "SCADA” means Supervisory Control and Data Aequ'containthe reasons that compliance with the design criteria is

sition, a computer system used for gathering and analyrial impracticable and alternative criteridor which department

::Icr)nrg doaggnl:s? ed to monitor and control water systems and thgifyajis sought and all pertinent facts, data, reports and studies
P ) supportingthe proposed alternative.

(64) “Spring” has the meaning given in s. 281.34 (1) (f), Stats. (2) If the cepartmen determins ha complian@ with the

Note: Section 281.34 (1) (fBtats., defines “spring” to mean “an area of concen

tratedgroundwater dischge occurring at the surface of the land that results in aflogeggnrequ'remem d this chapte would be |mpract|catﬂa n any

of at least one cubic foot per second at least 80% of the time.” specificcase o that an dte.mati\e poposedas ﬂiliditiQna.bene_ﬁtS
(65) “Supplier of water” has the same meaning“amner”  With adequaé sfeguardsit may gpprove dternative aiteriawhich
givenin sub. (44). arein substantihcomplian@ with the requiremerg d this dapter.

. . History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
(66) “Surfacewater” means all water which is open to the v 9

atmospherand subject to surface ruiof NR 811.04 Drinking water standards.  Wherepractical,

(67) “Surface water systems” means public water systentbe quality of the raw water source shall meet primary maxi
usingsurface wateor groundwater under the direct influence omum contaminant level®f ch. NR 809 and other applicable
surfacewater as a sour@nd that are subject to the requirementequirementf ch. NR 809 and this chapter without treatment.
of 40 CFR 141, subpart #, and W which contains the national In all cases, the quality of finished water supplied to consumers
primary drinking water regulations. atthepoint—-of-entry to the distribution system shall meet the pri

(68) “Treateddrinking water” means potable water thas Mary drinking water standards contained in ch. NR 809.
beensubjected to treatment methods approved by the departnf@gPartment-approvedater treatment shall be installed where
to comply with the primary drinking watetandards contained in Necessaryo meet this requirement.
ch.NR 8Q9 and which is obtaingd_ directly fror_n a ml,_lnicipal WaterHlstory. CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
system via piping from the municipal water distribution system to NR 811.05 Underground placement of substances.

the point of undeground .inje.cti(’)'n. Theuse of any welldrillhole or water system for the undesund
(69) “Undergroundinjection” means placemenf any sub  placementof any substance shall be prohibited unless it is a
stanceundeground through a well, drillhole or water system. departmentapproved activity necessary for the construction,

(70) “Utility” means a public utility as defined in ch. 196rehabilitationor routine operation of the well or water system.
Stats. History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.

(71) “UV_ means ultraviolet light. ) _ NR 811.06 Cross—connections and interconnec -

(72) "Variable output control device” means a physical Ofions. Unprotected cross—connections are prohibited. Cross-—
electronicdevice such as eontrol valve, variable speed driveconnectionsshall beprotected as required in s. Comm 82.41.
unit, variable frequency drive unit or similar device to be used {@atersystem interconnections are prohibited except as provided
controlthe gallon per minute pump discgarate and/or distribu jn s. NR 81.07.
tion system pressure. History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
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NR 811.07 Interconnections with other acceptable well site and all permanent supply wells to be constructed on the
water sources. Interconnections between the public water suite. A detailed well cross—section shall be submiteguich
ply system and another source of water are prohibited ymdess showsthe size and depths of drill holes and casings, depth of
mitted by the department in individual case8pproval of the grout,and geological formations to be penetrated.
departmenshallbe obtained prior to making the interconnection. 2. A copy of a well site investigation report shall be submitted
History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. asrequired in sub. (4) prior to or along with the plans submitted
L to the department for all final wells or applicable test wells as
Subchapterl — Submission of Plans describedn s. NR 81.12 (1)(g) 2. Based upon a review of the
submittedwell site investigation report, the department may per
NR 811.08 General requirements. (1) Pans anp  form an on-site inspection of the well site.eNiead protection
SPECIFICATIONSREQUIRED. The owner of a community water sys criteriaconforming to s. NR 8112 (6) shall be considered when
tem shall submit plans and specifications for all reviewphid¢ ~ siting wells. In addition, drawdown fefcts from the pumpingr
ectsin accordance with ch. NR 108. Plans and specifications shatpumping of test wells and finalells shall be considered dur
comply with or incorporate the general design amgkrating ing well siting and design. Information on possibi@awdown
requirementsn this chapter and chs. NR 108 a8iD. Work- effectsonnearby private wells, public wells, or surface water-bod
sheetsshall be included with all submittals for reviewable projectesfrom pumping test wells or final wells and the metarise pre
for which applicable worksheets are provided bydépartment. videdfor measuring the ffcts shall be included with all submit
(2) APPROVALSREQUIRED. Witten department approval shalltalsto the department whesggnificant drawdown may occur or
be obtained prior to starting construction for all reviewable-projrhenrequired by the department.
ectsas defined by s. NR08.03 (1). The department may deny 3. Plans and specifications shall be submitted prior to the con
approval or grant a limited approval in cases where the requis¢ructionof any test well to be pumped at a rate of 70 gallons per
mentsof this chapter are not met. minute or more fora duration of 72 hours or more. When it is
REQUIRING SUBMITTAL BY A PROFESSIONALENGINEER. The require D€ converted taa final well the plans and specifications for the
ments for the submittal of plans and specifications for reviewaf§igal well shall be submitted for department approval priaote
projectsare in ch. NR 108. The water supply owner or the ganestructionof the test well.
representativenay submit reviewable projects to tthepartment (c) Surface water intakedl. ‘Location plan.” Plans shall show
for approval without the seal ofpsiofessional engineer registeredhe location of the intake pipeline and crib relative to the low lift
in Wisconsinfor most operation and maintenance work and for giumpingfacility. The pipeline shall be referenced by bearing and
non-subdivision,other-than—municipal water systems as- pradistanceand the crib location shall be defined by latitude and lon
videdin s. NR 108.04 (2) (c) 2. Plans shall be submitted by a regitude.
teredwell driller or pump installer where applicable. Examples 2. ‘Detailedplans.’ A profile of the proposed pipeline and
of projects not requiring a professional engineeeal arump  crib shall be provided in addition to construction plans.
replacemenwith similarequipment not &cting pumping capac  (q) Treatment plants.1. ‘Location plan.” The location plan
ity; test well construction when to be pumped at a rate of 70 ggha| show the location of the treatment plant in relatiothi®
lons per minute or more for a minimum duration of RAUIS,  yemainderof the water system and the water source or intake.
unlgssthe well is to be converted to a municipalsoibdivision _ 2. ‘Layout’ The general layout plans shall include a contour
well; well reconstruction work; pump base reconstruction wor f the site. the site size. the si nd location of plant-struc
pumphousepump dischaye pipingand appurtenance replace apot the site, Ine site siz€, the sizeé and ‘ocation of plar u
tures,a schematic flow diagram indicating the various plamits,

ment;well rehabilitation worlkas described in s. NR 812 (11) e : " :
to (13); changing chemical type when the chemical feed equfBe piping layout, and a hydraulic profile at gravity plants.

menthas been previously approved by the department; and pajnt 3 ‘Detailed plans.” The detailedonstruction plans shall
ing or coating elevated water storage tank, reseranit hydro— Include the location, dimensionglevations and details of all
pneumaticiank interiors. existingand proposed plant units or equipment.
History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. (e) Chemical feed equipmenthe plan shalinclude a layout
of the waterworks structure and piping. All of the followloga
NR 811.09 Specific requirements for  waterworks, tionsand details of the proposed equipment shall be included:

plans,  specifications and engineering reports. 1. Descriptions and specifications of feed equipment, includ
(1) Peans. (a) General. The detailed construction plans shallng anti-siphon devices and feed ranges.
containappropriate plan and profile views, elevatiossctions 2. Location o feederspiping layott and points d application.

and supplemental viewsvhich together with the specifications : S
provideall necessary information for construction of the improve 3. Stora.g.e af‘d handling f30|||t|es.
ments. The elevations shall be based on sea level datum or local 4- Specifications for chemicals to be used.
datum when a conversion to sea level datum is provided. 5. Operating and control procedures.
Manufacturer’sdrawings areiot acceptable as construction plans 6. Description of testing equipment and procedures.
andWl” not be approved. Oth&tate and |Oca| (_:Odes,.including. 7. V\b” or booster pump disc}"w rates and pressures'
thoseof the department of commerce, the public service commis 8. Emegency eyewash and shower units.
sion,and the department of health services, shall be consulted for - 7

(f) Pumping facilities. The plan shall show a general layout of

otherrequirements where applicable. the pumpingequipment, pump bases, suction and digghlines
(b) Wells. 1. A general plan shall lszibmitted which shows andF;eIatpedgagqur)tenar;cpes. P '

the location of the proposed well and its relation to proposed or o . .
existingwater suppFI)y fgcilities. It shadhow all featurer) ofpsani _ (9) Buildings. The plans shall show the locations of all build
tary significance which could have arfeft on water qualityA  INgs and other sitémprovements in relation to the site property
separate well site plan shaksubmitted which shows the prop bounglarles.The following details shall hiacluded, where appli
erty lines, contours or an appropriate number of spot elevationsS@ple: o ) ] ] ) ]

that drainage can be determined, surficial features, structures, andl. Building dimensions, profiles, elevations, architectural
any other relevant data. The well site plan shsb show the details, plumbing details, HXC details, security details, and
locationsof all the observatiomells, monitoring wells, test wells, otherbuilding appurtenances.

treatmentwells, or other well$o be constructed in relation to the 2. Property site contours.
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3. The diameter and locations of all water mains, weder
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78

(e) Design period. The design period being used for sizing

vice laterals, and appurtenances such as valves and hydrantsnajor system components, based on the population projection.
4. The diameters and locations of all floor drains, building (f) Investigations. The results of any investigations, such as

drain, building sewerand POWTS components.

soil borings, test wells, pilot tests, water quality data, and fire flow

5. The location, elevations, construction details, and appurt@sts.
nancesf any on-site storm water retention or detention ponds. (g) Flooding. Any areas of the project which are located

6. Construction details for any non-water system relatithin the floodway or floodplain as defined in ch. NE6shall

improvementgo be located or constructed on the property
(h) Water mains. 1. ‘Location plan.” The plan shall shdle

conformto the requirements of that chapter
(h) Wetlands.Any areas of the project which are to be located

proposedwater main extensions in relation to existing facilitiesvithin a wetland, pass through a wetland or may impact a wetland
A map, such as required by s. NR 810.26 (2), of the existing syballbe identified.

temor a portion thereof with the proposed extensions shaiin
satisfythis requirement.

2. 'Detailed plans.” Te gans $al show the location of the
proposedvate main within the gred right-of-way or easement;
the location of other utilities, such & @nitay or dorm swers;
elevationst intersectior and hydrans a a pofile d the proposed
watermain; locatian of proposel gppurtenancedetails a gecial
featuresand connectiam to he existing system Rofiles owing
thegrourd aurface the proposel wate main, the proposel sanitary
or sorm swe and rock deptts ae recessagr when goprovad of a
commontrend is requestd in high bedrod areas The $ze d pro-
posedand existing wate mains al also be rown.

Note: Copies of the \iéconsin wetland inventomnaps are available for inspec
tion at the dfice of the department of natural resources and may be purchased through
the departmens internet web site. The department of natural resources is in the pro
cessof placing the wetland inventory maps on the departménternet web site.

(i) RecommendationsAfter discussion of alternatives, the
recommendationgor improvements shall be listed and a state
mentof the reasons faselection of the recommended alternative
shallbe provided. A discussion of estimated capital costs and esti
matedannual operation and maintenance costs shétidheded.

(i) Specific information.The report shall, in addition, include
specificinformation relevant to the type of project. The specific
informationrequired for each type of project is as follows:

1. ‘Groundwater sources — &N site investigation reports.’

3. ‘Worksheet submittal.” Complete information as requested copy of a well site investigation report shall be submitted for

onany required worksheet shall be provided. The forms shall §g,arimenteview and approval prior to the departmapprov
completedior all water main projects including revisions to eX'Sting the construction of a permanent well as requirestin (1) (b)

ing projects, upgrading of existing mains and resubmittals of pr

ectspreviously approved by the department.

(i) Storage facilities.L ‘Location plan.” e dan shal show
thelocation o the groposel facility in relation o existing facilities.

9., or where there iseasonable certainty that the location of any

testwell will be the location of the permanent well.nd test well
is to be constructed, site approval may be obtained simultaneously
with department approval of plans for the final well. The inves

2. ‘Detailed plans.’ Plans shall show contour lines at the siigation shall include a field survey of the well site and the sur

andcomplete construction details. Overfl@kevations for exist
ing and proposed facilities shall be noted.

(2) SeeciFicaTions. Complete, detailed material ambn

roundingarea. The investigation shall consist, at a minimafm,
amap and report indicating:

a. The well location by quarter quarter section, township,

structionspecifications shall be supplied for all phases of the prange,county latitude, and longitude.

posedproject. Specifications shall contain a program for keeping b, The boundaries of the site and the location of the well on
existingwaterworks facilities in operation during construction ofhe site.

additional facilities so as to minimizénterruptions of service.
Specificationsshall be included for controlling erosion on the
constructiorsite as aesult of construction activity as specified in

subch.V of ch. NR 151.

Note: Department approved Construction Site Erosiod Sediment Control

TechnicalStandards can be found on the departraenternet web site.

(3) ENGINEERING REPORT. An engineerimg repot shal be sub-
mittedwith dl reviewabk poject with the exception o wate main
extensions.The engineerirg report required by s NR 108.04(2)
(a), shal contain the mntrolling sssumptios made and the factors
usedin determinirg the functiond design o the poposel water-
worksimprovemerg & a vhole and of each of the @mponenparts
or units. Whete gplicable the epot shal make referene b avail-
ableregiona) metropolitan county or locd wate supply or water
quality managemenplans axd shal clearly indicae whethe the
proposedorojed is in conformane with the dans.

Note: Itis recommended that the report afstdude an engy eficiency analysis.

(4) ENGINEERING REPORT REQUIREMENTS. The engineering
reportrequired undersub. (3) shall, in dl casesindicae te tasis
of design and shal include he following Pecific data if applicable:

(a) Description. A brief description of the project and the nee

for improvements.

(b) Location. A description of the geographic location of th

c. The topography of the site.
d. The regional flood elevation.
e. The past and present use of the proposed site.

f. The potential contamination sources within 1/2 mile of the
well location summarized in a table or list including distance and
directionfrom thewell site and also shown on a map surrounding
thewell site. The table or list shall include an assessment of the
potential for the contamination sources to impact a well-con
structedon the site and shall include information obtained by
checkingthe departmerg’ databasef contaminated properties,
establishedn accordance with ss. 292.12 (3), 292.31 (1), and
292.57, Stats., and the departmehtcommerce Storageamk
Database.

Note: The departmerg’ database of contaminated properties, established in
accordancavith ss. 292.12 (3), 292.31), and 292.57, Stats., can be found on the
department'8Bureaufor Remediation and Redevelopment internet web site. The
Bureaufor Remediation an&edevelopmentrécking System (BRRS) is an on—
line database that provides information on areas of known contaminateat soil
groundwateiand tracks the status of the cleanup actions. RR Sitess\iap pre
gram’sgeographic information system that providasap-based system of contami

atedproperties in Wconsin. Information that appears on the RR prograiata
aseand GIS applications can also be obtained by contacting the regional drinking
waterstaf person responsible for the water system. The department cantaeted
0 obtain a copy of A Guide For Conducting Potential Contaminant Source Iavento
iesFor \\ellhead Protection. The department of comm&toeage &ink Database

project,including reference to maps or exhibits and the locatiofformationcan be found on the department of commerce internet web site.

of existing facilities.

g. The specific geologimrmation or formations from which

(c) Topography.A brief description of the topography of thewaterwill be pumped or withdrawn.

generalarea and its relation to the area involved in the project.

(d) Population. Past census data and estimated fuyttogec
tion to the design year for the area involved in the project.

h. The test or final weltonstruction details, or both, including
the descending order and depths of the specific geologic forma
tionsto be penetrated.
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i. The proposed test or final well pumping capacity in galloqmimpoperational controls, and provisions for egesrcy opera
perminute, or both, as applicable. tion.

j- The direction of groundwatéiow in the specific geologic 5. ‘Water storage facilities.” The engineering report shall
formation or formations from which water will be pumped orincludea descriptiorof the high to low static pressure range which
withdrawn. the proposed facility will providdor existing and future service

k. The zone of influence of the proposed well consisting gf€asand the volume of domestic and fire storage required within

the distance to one foot of aquifer drawdoanthe anticipated t€design period. The report shall explain fbwe proposed and

final pumping rate when pumpage of the well is assumed to gstingfacilities will meet these requirements. The report shall

continuouswithout rechage for30 days. The zone of influencedSorelate the compatibility of the proposed facilities with exist
shallbe calculated usinthe Theis Method with or without cem "d facilities and any changes that will have to be made to the
putermodeling unless another method is approved by the dep istingfacilities.

. L . istory: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
ment. The aquifer transmissivity (T) and storage ¢8¢ficients y g

usedshall be provided. NR 811.10 Owner approval requirement.  If anengi
L. The rechaye aredor the well. The rechge area shall be neeror other agent submitting plans to the department is not an
calculatedusing the Uniform Flow Equation or a compuwener  employeeor otherwise retained by the owner of the water system,
atedgroundwater modelnless another method is approved by theritten acceptance of the final plans by thener is required. A
department. copy of the owner approval letter shat included along with the
Note: A copy of A emplate For Preparingathead Protection Plans For Murici  submissiorof the plans to the department.

palWells, in which use of the Uniform Flow Equation is discussed, may be obtained\ote: As an example, if aengineer is retained by a developer to design water
from the department. main extensions which will be connected to a municipal system and eventually be

m. The results from any previous testlls including details Owgﬁ%b%éhgufggn?;lg%ﬂitg’fth?ar;':ft‘g tmhgsctiebea?tcrﬁzzttw in writing by the municipality
OT j[eSt \.Ne” Io_catlon and constructhn, W"’!ter quapymping con P History: CR 09-073: cnpRegister Noveﬁ"lber 2010 No. 659, eff. 12-1-10.
ditionsincluding drawdown éécts, if applicable, on other nearby
wells or surface water bodies, geologic borings, and seismic,NR 811.11 Resident project representative. A rest
resistivity or other groundwater investigations. dentproject representative shall be designatethbywater supply

n. The anticipate@nnual volume of water to be withdrawnowneror by the agent retained by tbener The resident project
andthe compatibility with the existing water supply facilities. representativeshall be knowledgeable regarding the proposed

0. The location and data from any piezometers. constructionand be able to competently determine whether or not

. the improvements are being constructechatordance with the

p. The chatlon of any.nea.rby wetlands. departmengpproved plans and specifications and the conditions

g. The distance and direction fratime proposed well to the of the approval. The project representatiiall be present on the
nearesexisting well serving another water utility work site as needed #ssure proper construction and installation

r. The distance and direction from the proposed well to tieé the improvements. Hiring eesident project representative
nearestneighboring private wells within 1,200 feet of the welbloesnot negate the ownerresponsibility tassure proper cen
site. structionand installation.

s. The location and distance to surface water and springs. History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.

t. The location®f alternate well sites for the proposed well Subchapter!ll — Source Development —
and other information such as test pumping or modekitsy Groundwater
requestedy the department in orderd¢onduct a review under ch.
NR 820 to justify the proposedell location if the well will be NR 811.12 Wells. (1) GENERAL REQUIREMENTS. Any pro
pumpedat a rate equal to or greater than 70 gallons per mandte osalwhich would result in a diversion from t@reat Lakes basin
the department determines that the proposed wiéllbe located  requires department approval in accordance with s. 281.346,
within a groundwater protection area as defined in s. 281.34 @fats. Wells shall be constructed conformance with the follow
(a), Stats., or that operation of the well could result in significaj{g requirements:
adversampacts to springs as defined in s. 281.34 (1) (f), Stats. *(4) Termination above the gund surface.1. All wells shall
u. A summaryevaluation of the site including advantages ange terminated above the ground surface.
disadvantageand the need for any possible water treatment. 2. The grouted protective well casingaiternatively the top
2. ‘Surface water sources.’oTassess the water available of a pitless unitshall be terminated above grade a minimum of 12
the source, the engineering report shall include a survey and stiryhesabove the concrete floor of a pumphouse or enclosure.
of the source, including obtaining samples from a number of loca 3. The portion of the pump dischur piping for permanent
tionsand depths in order to select thest intake site. Sampling wells that will contain the sampling faucets, water metatves
shallbe suficient to adequately determine the water quality chagnd other appurtenances shall be exposed above the ground sur
acteristics. The report shall summarize information on hydrelogiface within a pumphouse buildingr enclosure that is secure,
cal data, such as safe yield, maximum and minimum wewefs weatherproofand has a concrete floor
or flows, the quality of raw water with special emphasis on results () \atertight construction. Permanent wells shall have
of testing programs, fluctuation in water qualitycluding sea  yatertight construction to such depth as may be required to
sonalvariations and écts, the presenad befouling oganisms,  excludecontamination. The depth shall below the pumping
andexisting and future potential sources of contamination.  \yaterlevel except wherexempted by the department on a case-
3. ‘Water treatment or chemical addition processes.” Thwy—casebasis.
engineeringeport shall include a summaggtablishing the ade  (c) Grout seal. Permanent wells shall have a grout seal sur
quacyof the proposed processes for the treatment of the specifitindingthe protective casing. The grout seal shall irérgmum
waterunder consideration. The report shall include any data frasn1.5 inches inthickness to the depths specified in ss. NR B4,
pilot or full scale plant studies and describe the method of dispogafl.18,811.19, and 81.20.
of any wastes and any possibléeets on the environment. (d) Outer casingsl1. All outer casings used in the construction
4. ‘Pumping facilities.” The engineering report shall includef permanentvells shall be removed during or after the grouting
a description of thearea to be served and the basis for desigprocesaunless grouted in place with neat cement havinmin
including maximum and minimum disctgg heads anflows, mum thickness of 1.5 inches.
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2. The grout level shall be retained above the bottom of tierequired when a well is deepened, partially backfilled or when
casingduring removal of the casing. installing or removing well casings or screens.

3. Starter casings 10 feet in depth or less may be left in place(4) INTERFERENCE BETWEEN COMMUNITY WATER SYSTEM
providedthat they are incorporated into the pump baseaord  weLLs. When the department determines that a proposed commu
ancewith ss. NR 81.31 (1) and 8132 (1). nity water system well may have a substantifdatfon the water

(e) Minimum potective casing.All permanent wells shall levels in one or more wells owned by a neighboring water utility
havea minimum of 60 feet of grouted protective casing, wherevihe following procedure shall be followed:
practicable. Continuous disinfection shall fpeovided for wells (a) The department shall provide the owner of a utility well
with less than 60 feet of grouted protective casing. which may be d&cted by the proposed well with information

(f) Bacteriologicallysafe water for drilling.All wells shall be its location, proposed constructional features, proposed pumping
constructedusing water from &nown bacteriologically safe rateand the anticipated volume of water to be withdrawn.
sourcethat will not contaminate the aquifetJntreated surface (b) If the potentially kcted utility well owner wishes to
wateror untested groundwater shall notused. A detectable free gpjectto the proposed community water system well, the owner
chlorineresidual shall be maintainéd the well during drilling  shallinform the department in writing of theasons for objection
operations. . within 30 days of receipt of the information in p@).

(9) Test wells.1. est wells shall be drilletbr permanent wells  (¢) f notice of objection is filed and good cause is shown, the
proposedin unconsolidated formations to determine geologigepartmentnay hold a public hearing at which all interested par
formationinformation and water quality and quantity data.  tjes may present testimony to be used by the department in deter

2. Test wells to be converted to permanent wells omielis  mining if a restriction shall be placed on the volume of water-with
to be pumped at a rate 80 gallons per minute or more for a periodirawnfrom the proposed well or existing wells.
of more than 72 hours shall be approvedfteydepartment prior (5) gy, sites. The suitability of a sitéor a well is dependent
to their construction. _ on geologic, hydrogeologic, and topographic conditions ane pos

3. The department may not require test wells for replacemeyisle sources of contamination. Howeygte followinggeneral
or additional wells drilled on the same well site unless the geologstjuirements shall be met:

is highly variable or in locations where the formation yield, cone (a) Vel site dimensionsFor wells to serve municipal and sub

8}: ggﬁ;’?ﬁ;‘on’ and water quality are not known to a high deg'ﬁﬁ\%sion other-than—-municipalvater systems, a lot or parcel of

) land shall be reserved for the construction of the well which has

4. The department may require a test well where water qualifinimum dimensions of 100 feet by 100 feet. The well shall be
dataor geologic data for consolidated formations is not availabigcated near the center of the lot or parcel. For non-subdivision

(h) Flowing wells. 1. Flowing wells shall be provided with aother-than—-municipalvater system wells, the well shall be
valve to control the flow Thevalve shall be throttled as much adocateda minimum of 50 feet frorany property boundaryThese
practicableto prevent the erosion of the confining bed and te prdimensionsmay be modified by the departmeon a case-
ventwaste of water The controlalve shall be closed if the flow by—casebasis wher¢hey are unnecessary or inadequate to protect
ceases. waterquality. Lamger well sitesshould be considered where nec

2. Flow to waste piping shall be mepape welded to the pro essaryto provide adequate wellhead protection. A deepeth
tectivewell casing or pitless unit a minimum of 6 inches above tied grouted protective well casing may be required by the depart
pumphousdloor. The piping shall extend horizontally throughmentwhen necessary to compensate for a smaller well site parcel
the concrete pumpase and include a check valve and a shfit—afr as a condition of approving a variance to a separation distance
valve onthe portion of the piping located inside the building. Thi® a potential contamination source listed in. (§dy.
piping shall terminate outside the pumphouse with a screened(p) Flood piotection. Wells may be constructeat replaced on
downturnedpipe elbow and a minimum 2 pipameter free air sitesin the floodplain, as defined in s. NR6L03(16), outside of
breakoverthe top of a storm sewer inlet structure or other depafheﬂood\,\,ay asdefined in s. NR 16.03 (22), provided that the

mentapproved location. _ pumphousdloor is 2 feetor more above the regional flood eleva
3. Every practicable &drt shall be made to install the groutedtion as determined in s. NR&.07 (4) and there igear round dry
casingbelow the confining bed. land access to the pumphouse. No new well may be constructed

(i) Materials used adrilling aids, such as drilling muds andandno existing well may be reconstructed on a site in a floodway
foam or other aids shall be compounds approved by the depatéells shall be located in an area accessible during the entire year
ment. Such materials shall be NSF/ANSI Standard 61 approvééherenecessaryoad improvements shall be installed to provide
as required in s. NR 810.09 (5). yearround access. ®ls shall be located on property owned by

() The department may require additional or more stringeite Water system owner or for which a long term easement or lease
well construction requirements on a case by case basis when Régbeen obtained. Access roads shall be on property owned by
essaryto minimize the entrance of naturally occurringsgnthetic  thewater system owner or for which a long term easement or lease
contaminantsnto the well. hasbeen obtained.

(2) WELL DRILLER REQUIREMENTS. All wells constructed or Note: Refer 0 Ch.' NR]ﬁ.fm f.|°°dplam and ﬂooc.jway requirements.
reconstructecafter December 1, 2010, shall be constructed or () Well site investigationeport submittal. The owner or the
reconstructedby a well driller licensed or registered by the stat8Wner's representative shall prepare a well site investigation
of Wisconsin under ch. 280, Statand ch. NR 146. A licensed "ePort,as required by s. NR 819 (4) () 1., for each well site and
well driller or a registered drilling rig operator shall be on-sit8uPmit the report to the departmenibr to or concurrent with the

duringall well drilling, as defined in s. NR 8102 (77). request for approvaif a test well or a permanent well. The report
Note: Chapter NR 146 contains the registration requirements for well drillers Shallbe submitted on forms ar a format provided by the depart

(3) WELL CONSTRUCTIONREPORTS. The welldriller shall for ~mentand shall contain sfifient information to evaluate com

wardto the department, and send a copy to the quafiercom  Pliancewith the requirements of this chapter

pletedWisconsin Véll Construction Report within 30 days of the (d) Minimum separation &m contamination soaes. The
dateof completion of a new well. The well driller shidkrward  well shall be adequately separatemim potential sources of con
to the department, and send a copy to the ovafierrevised i¢-  tamination. Unlessa hydrogeologic investigation indicates lesser
consinWell Construction Report within 30 days of the dafe separatiordistancesvould provide adequate protection of a well
completionof a reconstructed well. A well reconstruction repofrom contamination or department approveshtment is installed
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to address the potential contamination concernsptimmum  nol, other alternative fueluel oil, petroleum product, motor fuel,
separatiordistances shall be: burnerfuel, lubricant, waste oil, or hazardous substances.

1. Ten feet between a well and an egesrcy or standby 8. One thousand feet between a well &rdl application of
powersystem that is operated by the same facility which operatasinicipal,commercial, or industrial waste; the boundaries of a
thewell and that has a double wall above ground storagenitink landspreadindacility for spreading of petroleum-contaminated
continuouselectronic interstitial leakage monitoring. These facilsoil regulated undezh. NR 718 while that facility is in operation;
ities shall meet the installation requirementssoComm 10.260 agricultural, industrial, commercial or municipal waste water
andreceive written approval from the departmeintommerce or treatmentplant treatment units, lagoons, or storage structures;
its designated Local Program Operator under s. ComniQ0.1 manurestacksor storage structures; or POWTS dispersal compo

2. Fifty feetbetween a well and a storm sewer main or a samentwith a design capacity of 12,000 gallons per day or more.
tary sewer main where the sanitary sewer main is constructed of 9. Twelve hundred feet betweenell and any solid waste
watermain class materials and joints. Gravity sanitary seweforage transportation, transfeincineration, air curtain destruc
shallbe successfully air pressure tested in place. The air pressgfeprocessing, wood burning, one time disposal or sdeatiol
testshall meet oexceed the requirements of the 4 psi low pressuign facility; sanitary landfill; any property with residugdound
air test for plastic gravity sewer lines found in the latest edition @fater contamination that exceeds cNR 140 enforcement
StandardSpecificationdor Sewer & Véter Construction in W-  standardsgoal storage area; salt or deicing material stosage;
consin. Force mains shall be successfully pressure tested single wall farm underound storage tank or single wall farm
water to meet the WWA C600 pressure and leaka@Esting  apoveground storage tank or other singlell undeground stor
requirementsor one hour at 125% of the pump shufHtéad.  5getank or above ground storage tank that has or has not received

3. Two hundrel feetbetwea a well and any sanitaly sewer  written approval from the departmeot commerce or its desig
mainnot constructel of water main dass neterials sanitaly sswer  natedLocal Program Operator under s. Comm 10.for a single
manhole lift sation one a 2 family residenti& heatirg fuel ol wall tank installation. These requirements apply to tanks centain
undergroundtorage frk or sboveground dorage ark o POWTS  ing gasoline, diesel, bio-diesel, ethanol, other alternative fuel,
treatmentark or holding tark componetand essociaté pping.  fuel oil, petroleum productmotor fuel, burner fuel, lubricant,

4. Three hundred feet between a well and any farm underasteoil, or hazardous substances; and bulk pesticide or fertilizer
ground storage tank system or othendeground storage tank handlingor storage facilities.
systemwith double wall and with electronic interstitial monitor Note: The departmerg’ database of contaminated properties, established in
ing for the system, which means the tank and any piping ¢ cordancevyvith ss. 292.12 (3), 292.31), and 292.57, Stats., can be found on the
nectedto it. These installations shall meet the most restrict@?Sgﬂ;&”éﬁﬂfﬂ%nii’;%%'g\t,'gﬂ);ﬂin?%’fg{%"g’;ﬁggn(t,gg{%)‘“{sgnsﬁi_ The
installationrequirements of s. Comm 10.260 and receive writt@iRe database that provides information on known contaminated spibondwater
approval from the department of commerce or d@esignated andtracks the status of the cleanup actions. RR Sites Map is the prograen’
Local Program Operator under s. Comm 10.1These require graphicinformation system that providesr@p—based system of contaminated prop

L . : g ) ertiesin Wisconsin. The department of commerce Storagi Databasenforma
mentsapply to tanks containing gasoline, diesel, bio—diesel; ethgn can be found at the department of commerce web site.

nol, other altern_ative fueluel oi_I, petroleum product, motor fuel, (e) Vel site inspectionVell sites may be inspected by a repre
burnerfuel, lubricant, waste oil, or hazardous substances. sentativeof the department prior to approval of plans.

5. Three hundred feet between a well and any farm above(f) Ch. NR 820 complianceFor wells with a pumping capacity

groundstorage tank with double wall, or single wall tank withy 75 gallons per minute or greattére well location shall meet the
other secondary containment and under a canopy; other ab%fﬁ)licablerequirements of ch. NR 820.

groundstorage tank system with double wall, or single wall tan .
with secondary containment and under a canopy and with eleﬁ (6) WELL HEAD PROTECTIONPLAN. A well head protection plan
tronic interstitial monitoring for a double wall tank electronic S allbe provided for all newvells for municipal water systems.
leakagemonitoringfor a single wall tank secondary containment N€owner of the municipal water system oreigent shall develop
structure. These installations shall meet the most restricti/8€Plan. Nonew municipal well may be placed into service until
installationrequirements of s. Comm 10.260 and receive writtdA€ departmenhas approved the well head protection plan. The
approval from the department of commerce or issignated Plan shall include all of the following:
Local Program Operator under s. Comm 10.1These require (a) ldentification of the groundwater flow direction.
mentsapply to tanks containing gasoline, diesel, bio-diesel; etha (1) Identification of the zone of influence for the well consist
nol, other alternative fueyel oil, petroleum product, motor fuel, ing of the distance to one foot of aquifer drawdaatithe antici
burnerfuel, lubricant, waste oil, or hazardous substances.  patedfinal pumping rate when pumpagetbé well is assumed to

6. Four hundred feet between a well and a POWTS disperbealcontinuous without rechge for 30 days. The zone of influence
componenwith a design capacity of less than 12,000 gallons psfall be calculated using the Theis Method with or without
day,a cemetery or a storm water retention or detention pond. groundwatemodeling unless another method is approved by the

7. Six hundred feet betweemell and any farm undground department.
storagetank system or other undgound storage tank system (c) Identification of the rechge area for the well. The
with double wall and with electronic interstitial monitoring for theechargearea shall be calculated using the Uniform Flow Equa
systemwhich means the tank and any piping connected to it; afiyn or be computer modeled unless another method is approved
farm aboveground storage tank with double wall, or single walby the department.
tank with other secondary containment and under a canopy OKote: A copy of A Emplate For PreparingaWHead Protection Plans For Munic
other above groundstorage tank system with double wall, oifipalWells, in which use of the Uniform Flow Equation is discuseeal be obtained
singlewall tankwith secondary containment and under a canopfjem the department.
andwith electronic interstitial monitoring for a double wehk (d) Identification of the potential contamination sources
or electronic leakage monitoring farsingle wall tank secondary within 0.5 mile of the well location and an assessment of the
containmenstructure. These installations shall meet the standafbtential for the existing contamination sources within the
doublewall tank or single wall tank secondary containniestal  rechargearea of the well to negatively impact the well water-qual
lation requirements of s. Comm 10.260 and receive writtéty. The potential contamination sources shall be summarized in
approval from the department of commerce or dssignated atable or list including distance and direction from the well site
Local Program Operator under s. Comm 10.1These require andshall also be shown on a map surrounding the well site. The
mentsapply to tanks containing gasoline, diesel, bio—diesel; ethable or list shall include information obtained by checking the
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department'siatabasef contaminated properties, established immg ASTM, A 53 Grades A or B, ASTM A 106; ASTM A 589de
accordancavith ss. 292.12 (3), 292.31 (1), and 292.57, Stats. |, Grade A or B, Jpe II, GradeA or B; or API 5L specifications.
Note: The departmers’ database of contaminated properties, established Rreviouslyused or reclaimed pipe may not be used.

accordancevith ss. 292.12 (3), 292.31), and 292.57, Stats., can be found on the . . .
department'Bureaufor Remediation and Redevelopment internet web site. The (b) Each length of casing shall be legibly marked in accord

Bureaufor Remediation an&edevelopmentracking System (BRRS) is an on-  ancewith the ASTM or APl marking specification and with s. NR
line database that provides information on areas of known contaminateat s0il312.17(2) (d). The protective casing shall have the minimum
groundwaterand tracks the status of the cleanup actions. RR Sitess\iag pre weightsand thicknesses given imBle 1

gram’sgeographic information system that providesap-based system of contami ) . . .

natedproperties in Wsconsin. Information that appears on the RR prografata (c) Liner pipe installed to sealfdd caving zone shall beew
baseand GIS applications can also be obtained by contacting the regional drinkipgused and non-reclaimed steel pipe and shall have the minimum
waterstaf person responsible for the water system. A copy of A Guide For Cendugf, . ; ; ;

ing Potential Contaminant Source Inventories Faeliliéad Protection may be five|ghtsand thicknesses given imfile No. 1.

obtainedfrom the department. (d) Outer casings can be unmarkesked, or reclaimed pipe but
(e) Establishment of a well head protection area for the prehall have the minimum weights and thicknesgien in Rble

posedwell. The well head protection area shall encompass, aia. 1.

minimum, that portion of theechage area equivalentto a 5 year (e) All casings and liner pipe shall have additional thickness

time of travel to the well. The well head protection area may ldweight if the Bble No. 1 standard thickness is irfigignt to

determined by a hydrogeologic investigation. assurereasonable life expectancy or to withstand the forces to
(f) A public education program for well head protection. ~ Which they may be subjected.
(g) A water conservation program. (f) Casing and liner pipe shall be equipped witlrige shoe

(h) A contingency plan for providing safe water and protectin . . ;
- f nteringguides to be installed shall be shown on the plans or
the well from contamination based on the inventory and asse tedin the specifications, or both.

mentof potential contamination sources.
P (g) Casing andiner pipe shall be assembled watertight by

dc(il) A matrlagt]grlnenttplqn, t\.Nh'Ch assessdes a!':)ernamvels IREansof joints welded in accordance with the standard welding
addressingpotential contamination SOUrces, describes thé 1o ocedurespecifications 0. NR 812.18 or by threaded couplings

lord"l"?‘”.geftzoni”g requirdemgtrrl]t.s, monitohirpkr‘]ljogéam, ?n(i. other meetingor equivalent to the specifications listed in.{gaj.
ocal initiatives proposed within the well head protection area . . . . . .
(h) For wells in which the protective @sirg or liner pipe © be

establishedn par (e), and addresses maintaining the mmlmumroutedis aispendegithe upper terminis o the otecthe @sing

icnognitgr;wl:%e.ttzggs(%sjlrce separation distances establislyedell sit or liner pipe shal be ecuref atachel by welding sed bands b he

Note: A copy of Example Wllhead Protection Ordinances may be obtained frorﬁ)um‘rcaSIrg ar by Ot.her gpprovel methods and the gout S.hal be
the departmeng Bureau of Drinking \ater and Groundwater located in Madison. SUppOrtecn a ged ring welded to the bottom o the potective @as-

(i) The well head protection plan sHai labeled with the name iNg Or linér pipe a on an @proved packe atachel o e kottom
andsignature of the person who prepared the plan, the date thathifle Frotective asirg o liner pipe. The tottom d the protective

planwas signedand the name of the company or water systef?Sngor liner pipe may be flared out to me this requirement.
Note: Copies of the fgoing specifications and standards available for inspec

Wh|Ch_ the person rePreS?ntS- Awner apPrOVa| letter shall be tion atthe central dice of the department of natural resources and may be obtained

submittedwhen required in accordance with s. NRL80. for personal use from the Americ&ociety for Esting and Material (ASTM), 100
Barr Harbor Drive, PO Box C700, &8t Conshohocken, Pennsylvania 19148-2959,

(7) CASING AND LINER PIPEFORDRILLED WELLS. (a) The pre andthe American Petroleum Institute (API), 1220 L Street, NViishington, DC

tectivecasing shall be new prime stegbe produced to and meet 20005-4070.

gghendriven and centering guides when set. The locations of all

Table No. 1
STEEL PIPE
SIZE DIAMETER THICKNESS WEIGHT PER FOOT
(inches) (inches) (inches) (pounds)
External Internal Plain Ends With Thr eads
(calculated) and Couplings
(nominal)

6 id. 6.625 6.065 0.280 18.97 19.18

8 8.625 7.981 0.322 28.55 29.35

10 10.750 10.020 0.365 40.48 41.85

12 12.750 12.000 0.375 49.56 51.15
14 od. 14.000 13.250 0.375 54.57 57.00

16 16.000 15.250 0.375 62.58 65.30

18 18.000 17.250 0.375 70.59 73.00

20 20.000 19.250 0.375 78.60 81.00

22 22.000 21.000 0.500 114.81

24 24.000 23.000 0.500 125.49

26 26.000 25.000 0.500 136.17

28 28.000 27.000 0.500 146.85

30 30.000 29.000 0.500 157.53

32 32.000 31.000 0.500 168.21

34 34.000 33.000 0.500 178.89

36 36.000 35.000 0.500 189.57
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(8) CoNcRETEWALL CASING. Concrete wall casing shall meet  (b) Chemicakonditioning, with the exception of batch chlo

all of the following requirements: rination, shall be performed by or under the supervision of a
(@) Be used only in dug wells and collectors. licensedwell driller.
(b) Be reinforced and at |east 6 inches th|ck (C) A” Chemicals Used in Conditioning Sha“ be NSF/ANSI

Standard60 approvedor use in potable water as required per s.

() Be poured in one op.erat.lo.n, i .p0.53|ble. ~ . NR 810.09 (1) (c) unless an alternative chemical is approved by
(d) Not have a construction joint within 10 feet of the originghe gepartment.

groundsurface. . ) . (d) Acid treatment shall include pH monitoring of nearby pri
(9) Packers. Packers shall bef a material that will notimpart y/ate or public wells, use of an inhibitor to protect the metat por
taste,odors, toxic substances or bactedahtamination to the tjonsof the welland pump, complete removal of the acid from the

waterin the well. Lead packers may not be used. well, neutralization of thepent acid, and proper disposal of the
(10) Screens. Screens shall meet all of the following requirespentacid.
ments: (e) The resident project representative shall closely supervise

(a) Be constructed ditainless steel which will not be damagedthe dischage of chlorinated waterln no case may water with a
by chemical action of groundwatedisinfection chemicalspr measurabléotal chlorine residual content be disaieat to a sur

future cleaning operations. facewater Suitable barriers, aeration or chemical dechlorination
(b) Have size of openings based on sieve analysis of the aquial!be provided when disctging chlorinated water to a surface
and gravel pack materials. wateror a storm sewer connected to a surface water to ensure the

(c) Be designed to have an entrance velocity that does M\(ﬁterdischaged does natontain a measurable chlorine residual.
exceed0.1 feet per second under normal operating conditions. (f) Following the completion of the chemical conditioning
(d) Be installed and have pumping equipment designélaaso procedurethe well shall be thoroughly disinfected, pumped to

- f asteand safe bacteriological water samples shall be collected
exposureof the screen above the pumping level will not occur du . :
ing normal operation. ﬁlccordlngto the requirements of s. NR 810.09 (4).

. . . (g) Theowneror an authorized representative shall submit a
scr(:gnBe provided with a bottom plate of the sameterial as the written report to the department within 30 days of the date of

) completionof the chemical conditioning and subsequent pump
(11) BiasTinG. Approval shalbe obtained from the depart jng of thewell that includes the static and pumping water levels,
mentprior to blasting within a well.Information regarding the gallon per minute pumping rate and specific capacity of the well
procedure,numbey size and location of chges shall be sub pothbefore and after chemical conditioning, and the results of any
mittedto the department in writing. testingfor chemical or physical propertiésr which the well may
(a) Blasting shall be conducted under the supervision ofhavebeen chemically conditioned, if applicable.
licensedwell driller and a blaster licensed by the department of (13) OtHER METHODS OF WELL RECONDITIONING. Approval

commerceunder s. Comm 5.20. shall be obtained from the department prior to performing any

(b) No blasting may occur within 100 feet of the grouted prathertype of reconditioning procedure, including hydrofracturing
tectivecasing unless specific information is submitted for depadnd impulsegeneration techniques. The requester shall submit
ment approval that justifies theseof low strength prima—cord or written information regarding the procedure, the equipment,
chargesetween 50 and 100 feet of thuted protective casing materialschemicals and pressures to be used, and the disposal of
if necessary to maintain tipeoduction capacity or water quality wasteto the department for approval.

of a well with a limited length of open drillhole. (a) Hydrofracturing. Hydrofracturing procedures shall meet
(c) All material dislodged during the blasting shall be removetie following requirements:
from the well. 1. The departmerdt’regional drinking water sfgferson shall
(d) Proper safetyneasures shall be employed to protect thge given at least 48 hours notice priorthe date and time of the
workersand surrounding structures. proposechydrofracturing work.
(e) The departmertt’regional drinking watestaf person shall 2. Hydrofracturing shall be performed bywrder the super
begiven at least 48 hours notice prtorthe date and time of the vision of a licensed well driller
proposecblasting work. 3. Cleanwashed inert, nontoxic material such as sand may be

(f) Following the completion of the blasting procedure, theddedto the water for the purpose lblding the joints and frac
well shall be thoroughly disinfected and pumpgedvaste, and turesopen after the pressure is reduced.
safebacteriological water samples shall be collected according to 4. When a well is to be hydrofractured within 100 feet of any
therequirements of s. NR 810.09 (4). existingbedrock well, the well driller shall notify the existingll
(9) Theowneror an authorized representative shall submit@wner or owners and the departmentegional drinking water
written report to the department within 30 days of the date 8&taff person of the forthcoming hydrofracturingeration at least
completionof the blasting and subsequent pumping of the we hours prior to the commencement of the hydrofracturing
thatincludes the statiand pumping water levels, gallon per minoperation.
ute pumping rate and specific capacity of the well both before and 5. The upper packer may not be placed at a depth ¢luser
after the blasting, and the results of any testing for chemical 20 feet below the bottom of the casing.
physicalproperties for which the well may have been blasted, if 6 Following the completion of the hydrofracturing prece
applicable. dure, the well shall be thoroughly disinfected, pumped to waste,
(12) CHemicAL coNDITIONING. Approval shall be obtained andsafe bacteriological water samples shallcollected accord
from the department prior to chemical conditioning ofvell. ing to the requirements of s. NR 810.09 (4).
Informationregarding the method proposed, equipment, chemi 7. The owner or aauthorized representative shall submit a
cals,testing for residual chemicals, disposalafste and inhibi \yritten report to the department within 30 days of the date of
(a) The departmerst’regional drinking watestaf person shall well that includes the static and pumping water levels, gallon per
be given at least 48 hours prior notice prior to the date and timenute pumping rate and specific capacity of the well both before
of the proposed chemical conditioning work. and after the hydrofracturing, and the results of any testing for
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chemicalor physical properties for which the well may have been 5. Following the completion of the impulse generation work,
hydrofracturedijf applicable. the well shall be thoroughly disinfected, pumped to waste, and

(b) Impulse generationimpulse generation procedures shaffafebacteriological water samples shall be collected according to
meetthe following requirements: therequirements of s. NR 810.09 (4).

1. The departmert'regional drinking water staferson shall 6. The owner or amauthorized representative shall submit a

. . - written report to the department within 30 days of the date of
_beglven at IeasF 48 hours notice priorthe date and time of the completionof the impulse generation asdbsequent pumping of
impulsegeneration work.

thewell that includes the static and pumping water levels, gallon
2. Impulse generation procedures shall be performed by gr minute pumping rate and specific capacitytfaf well both
underthe supervision of a licensed well driller beforeand after the impulse generation, dmelresults of any test
3. Areport shall be submitted to the department that identifigtg for chemical or physical properties for whititte well may
the impulse method to be used, the means of generating thavebeen treated with impulse generation, if applicable.
impulse,the number of passes, the depths in the open driltiole  (14) GROUTINGREQUIREMENTS. (a) Grout types andpecifica
well screen that the procedure will be started and stopped, the}i%‘ls- 1. Neat cement grout shall be ASTM C150pd | or
strengthof each impulse, and theimber of impulses per foot. API=10A, Class A Portland cement and water from a knba
The report shall also include information on thié gases to be teriologically safe and uncontaminated source with not more than

usedand details of any chemical addition to be performledg © gallons of water per sack (9s.) of cement. A mud balance

with the impulsegeneration procedures, including the chemicaf@1a!l P& used to measure the grout denshylditives, including
onite to increase fluidityreduce shrinkage or control tirog

to be used, the reason for using the chemicals, the strength of : -
may be used only with prior department approval. No more

chemicalas applied, the means to be used to inject the chemic n4.7 pounds of powdered bentonite, a maximum of 5%, may
andhow the chemicals will be neutralized and disposed of. 'eadded to each 94-pound sack of cément When benténite is

chemicals used shall hateSF/ANSI Standard 60 approved forgqqed the volume of water shall iecreased. When bentonite is

usein potable water as required per s. NR 810.09 (1) (c). added,a pressurized mud balance shall be used to metsire
4. Impulse strength shall be maintained low enough te prgroutdensity Bentonite mixed with neat cement grout shall com
ventstructural damage to well casings, grout, and screens. ply with Table No. 2.

Table No. 2
ALLOWABLE NEAT CEMENT — BENTONITE GROUT MIXTURES

% bentonite added per 94-lb Maximum gal of water per  Minimum density of benton Volume of bentonite/grout

sack of cement 94-Ib of cement ite/grout mix in Ibs/gal mix in ft3/sack of cement
0% (0.00 Ibs) 6.00 15.02 1.28
1% (0.94 Ibs) 6.04 15.00 1.29
2% (1.88 Ibs) 7.05 14.40 1.43
3% (2.82 Ibs) 7.47 14.20 1.49
4% (3.76 Ibs) 7.93 14.00 1.56
5% (4.70 Ibs) 8.42 13.80 1.63

(Bentonitetable information provided by the Halliburton Co.)

2. Sand cement grout may be used for annular openings 4. Prior to grouting through creviced formations, bentonite or
gre_aterthan 3 inches. The mixture may not exc@eparts by similar approved materialshall be added to the annular opening
weightof sand to one part of ASTM C150ype 1 or API-10A, in the manner indicatefdr grouting and circulated until the ben
ClassA Portland cement and not more thagalons of water tonite or other approved material flows to the ground surface.
from a knownbacteriologically safe and uncontaminated source g .t shall be allowed to overflow from the annular epen

to each 94-pound sack of cement, . ing until such time as the densitytlee same as that of the grout
3. Concrete grout may be used for annular openings gregjgl, g placed. The specifications shalitline the method to be

than6 inches. The concrete shall contain not less than 6 sackg Ql g check the grout density and equipment shall be available
cement per cubic yard and not more than 6 gallons of water fr% site to determine grout density

a known bacteriologically safe uncontaminated source to eac i . )
94-poundsack of cement. The gravel size may not exceed 0.75 6. Standby grouting equipment for grouting annuipen
inch. The volumetric ratio ogither gravel or sand to cement mayngs,including a backup grout pump and tremie pipe meeting the
not excee.5 parts to one part. i¢onsin department of trans Materialrequirements of subd. 8., shalldesite during the grout
portationgrade A concrete is also acceptable. ing of all wells.

(b) Grouting pocedures.1. All grout shall be placed from the 7. The grout level shall be maintained abovehibigom of any
bottom of the annular opening tihe surface in one continuousoutercasing during the withdrawal procedure.
operation. Grouting methods that involve forcing a measured g Groyt conductoior tremie pipes shall be metal pipe or a
quantityof grout down thénner casing by a plug, such as the-Hal, s her—coveredfiber or steel braided, reinforced hose with a

liburton method, shall not be used. When a conductor pipe in {6 iy m pressure rating of 300 psi. Plastic pipe, including PVC
annularopening is usedhe conductor pipe shall meet the mate

rial requirements of subd. 8. and shall be sulperin the grout pipe, shall not be used asa grout conductor Pipe.
duringthe entire operation. For grout depths in excess ofe0 9. The conductor pipe shall be completely withdrawn from
apump shall be used to inject the grout. the well prior to flushing excess grout frothe conduc_tor pipe

2. A suficient annular opening shall be provided to pernit Whengrouting down the annular space or shall be disconnected
minimum of 1.5inchesof grout around the protective casingfrom the grout shoe or street elbow priofiteshing excess grout
groutedliner pipe, or outer casing when it is intended to grout tghengrouting within the casing.

outercasing in place, including couplings, if used. (c) Centering guides.Centering guides shall be installed on
3. Any materials used as drilling aids shall be removed frothe protective casing in a manner to permit unobstructed flow and
the annular opening prior to grouting. uniform thickness of grout within the annular space.
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(d) Grout curing. Drilling operations oother work in the well, exploratoryor investigative water quality analyses shall be-sub
including developmentmay not be performed within 72 hoursmittedto the department on paper lab forms.
afterthe grouting of casings or liners. If the department approves(17y GeoLocicaL paTA. (a) Formation samples shall be-col
the use of quick—setting cement, this period may be reduced t9g@4edfrom all new test wells and final wells and from deepening
hours. Use of quick setting cement shall be clearly indicated in the existing wells at 5—foot intervals and at each pronounced
specificationssubmitted to the department. changein geologic formation. The formation samples shell

(15) PLUMBNESS AND ALIGNMENT REQUIREMENTS. (a) Every submittedto the WsconsinState Geological and Natural History
well constructed in rocknd all screened wells greater than 10@urvey,3817 Mineral Point Road, Madison jabonsin 53705, in

feetin depth shall be tested for plumbness and alignment by f§lection bags provided by the survey or in equivalent plastic
methodoutlined in AVWA Standard A100 in &8ct at the im®f 545 The formation depths sampled shall be clearlyertha

well construction or by an equivalent methothe test method nently marked on each bag.

shallbe clearly stated in the specifications. .
Note: A copy of the AVWA standard is available for inspection at the central (b) Geological data shall recorded on the completedev

office of the department of natural resoureesl may be obtained for personal useConstructionReport form submitted to the department.

Ig’d“;é%‘;?gl%%%%“_ \atter Wbrks Association, 6666 ¥et Quincy Ae., DenverColo- (18) CAPPINGREQUIREMENTS. (2) Wéllsin which no pump is

(b) Variance fromthe vertical of two—thirds the smallest insiddnStallédshall be capped by welding a steel plate to the tdpeof
diameterof that part of the well being tested per 100 feet of depB@Singto form a watertight and airtight seal.
to the depth of the pump setting plus 25% may not be exceeded(b) During construction, a temporary meansaping or cov
Also, the well shall allow free passage of a 40-foot section of pipeingthe well shall be provided to prevent debris or any contami
or adummy to the depth of the pump setting plus 25%. The omiantsfrom entering the well or any annular space.
sidediameter of the pipe or dummy used may not be more than 1/219) BAcTERIOLOGICAL QUALITY. Every new modified, or
inch smaller than the diameter being tested. reconditionedgroundwater source shall be disinfected dudng

(c) The departmenill not approve installation of well pumps afterinstallation of thgopumping equipment. Representative sam

in wells withkinks and bends which prevent setting a line shaflesfor bacteriological analysis shale collected as required in
verticalturbine pump to the desirgdimp setting plus 25% unlesss, NR 810.09 (4).

the owner accepts the installation in writing. (20) CHEMICAL QUALITY. Every new well shall be sampléat

(d) A summary and evaluation of the test results shall be sihemicalquality Reconditioned or reconstructed wells shall be
mitted to the department prior to permanent pump approval fegmpledfor chemical quality in cases where changes in water
municipalwells and prior to the department approving the well tg,ajity may occur Thesamples shall be representative of the well
beplaced in service for other-than-municipal community publigaierand collectedind analyzed for the parameters indicated in
wells. ) the departmeng approval letter for the well construction,

(16) YIELD AND DRAWDOWN TEST. (@) A yield and drawdown reconditioningor reconstruction. The samples shall be collected
testis required. The method to be used shall be clearly indicatgshrthe encbf the test pumping period after the well construction,
in the plans and specifications. reconditioning,or reconstruction has been completed whére

(b) The yield and drawdown test shall be performeéwery applicablethe well developed. Where not existing, a smeoith
municipal or subdivision well for a period ofleist 12 conseeu  samplingfaucet shall be installed on the test pump digghaip
tive hours. For non-subdivision other-than—-municipal weyer ing at a location suitable for the collection of water samples for
temwells, theyield and drawdown test shall be performed for golatile parameters and a suitattteottling device shall be pro
periodof at least 4 consecutive hours. In any case, the test shajed on the pump dischge piping tofacilitate sample collec
beperformed at a rate no less than the anticipated pumping caggf. Thesamples shall be submitted to a laboratory certified by
ity and foy Fhe duration necessary for the water level to stabiligf state ofWisconsin. Prior to collection of the samples, the
atthe anticipated pumping capacity departmenshall be provided with a detailed description of the

(¢) The test shalhclude pumping a minimum of 4 hours at aamplingprotocol for each parameteiells that do not meet the
rateequal to the capacity anticipated for legmanent well pump. primary drinking water standards of ch. NR 809 may be placed

(d) Water depth measurements shall be made at a frequeimty service unless adequate treatment is provideddordance
sufficientto evaluate the productionfiefency and recovery rate with. s. NR 81.04.

of the well. _ _ _ (21) OBSERVATION WELLS AND TESTWELLS. (&) Observation
(e) All of the following data regarding the yield and drawdowvells, monitoring wells, test wells, treatment wesisother wells

testshall be submitted to the department: constructedas part of the water system shall be constructed in

1. Date and time the test was started. accordancewvith the requirements of thishapter for permanent

2. Static water level immediately prior to starting the test. communitywells if they are to remain in service after completion

3. Gallon per minute pumping rate. of construction of the community well and if thage located on

4. Drawdown in feet during the test. thewell site. When taken ouff service these wells shall be aban

. ; donedin accordance with s. NR 81L.3. Temporary or permanent

5. Date and time the pumping water level was measured.,,senationwells, monitoring wells, test wells, treatment wells,

6. Specific capacity in gpm/ft. or other wells constructedfahe well site shall meet the construc

7. Recovery water levels including date and timeasured. tion and abandonment requiremenfsch. NR 141, 812, or this

8. Depth of pump setting. chapter.

9. Drawdown and recovery measurements from any observa (b) The wells shall bprotected and secured at the upper termi
tion or monitoring wells monitored durinthe test pumping nal to preclude entrance of foreign material and minimize the
including date and time measured. potentialfor vandalism. The wells to remain in service shall be

10. Elevation of the reference point of measurement of tipgovidedwith locking covers.
waterlevel data at each monitoring point. (c) Specifications documenting the methods and matdaials

(f) In addition, representative samples of the well water shétle temporary abandonmeot test wells or test borings to be eon
becollected as required by subs. (19) and (20) and the laborategytedinto final wells shall be submitted the department for
resultsshall be submitted directly to the department @epart  review and approval.
mentapproved electronic format. The laboratory results of anyHistory: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
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NR 811.13 Abandonment of wells. (1) CRITERIA FOR (c) Wells thathave uncertain construction details shall be tele
ABANDONMENT. The owner shall permanently abandon all unuseftised priorto abandonment if required by the department to allow
permanentvells, test wells, and monitoring wells for permanerfor a proper well abandonment.
wells or test wells unless the department agrees to the delayedd) All casings and liner pipes located within ungrouted
abandonmentf the well as paiof an extended well abandonmentannularspaces and that cannot be removed from a well prior to
agreement\ells shall be abandoned in accordantt the fo}  abandonmenshall either be shot or ripped in place prior to aban

lowing criteria: donmentof the well. The following minimum requirements shall
(a) Test wells and monitoring wells constructed as part of thg met:
testwell or permanent well construction and test pumewvegjua 1. The casing shall either be perforated using projectiles fired

tion processes shall be permanently abandgmied to placing perpendiculamnd completely through the casing or liner pipe or
the permanent well in serviagnless the department approves thshall be vertically ripped.

wells to remain in service in accordance withriguirementsf 2. There shall be 4 shots or one rip per eafgrebof casing.

s.NR 811.12 (21). _ _ 3. Each shot shall be a minimum of 0.4 inches in diameter
(b) Permanent wells with one or more water quality parameteggchrip shall have a minimurwidth of 0.25 inches and a mini

exceedinga primary drinking water standard contained in ch. NRwm length of 12 inches.

809 shall be permanently abandoned unless department approvaly g5ch successive shot or rip shall be rotated by 90 degrees.

. Obtaingv?/ t? cc;ntintue thtﬁ!'e"' - tS ?Irv(ijcf e o_gly i qef ar;mer;t 5. The portion of the well with a casing or liner pipe to be shot
approvedwater treatment is installed to provide point-of-entry .~ g !
water quality compliance or an extended well abandonmeéf ripped shall be completely filled inside and outside by pressure

: . -groutingwith neat cement from the inside out and from the bottom
agreements obtained from the department in conformance wi bin accordance with s. NR 812 (14).

s. NR 810.22. The department shall be contacted and writtén

departmenapproval shall be obtained for the abandonment of (5) ABANDONMENT MATERIALS AND LIMITATIONS. Al wells
contaminatedvells where thalepartment deems it necessary tgnallbe abandoned using the following materials:

requiremore stringent abandonment requirementsdler to pre () Neat cement grout, sand-cement grout, or concrete meet
tectlower aquifers from additional contamination. ing the specifications in s. NR 81.2 (14) (a). Powdered benton

(c) The department may allow existing permanent wells thig shall not be added to neat cement g.rout. ) ) )
arenotconstructed in accordance with the minimum requirements (P) Departmenapproved slow-hydrating bentonite chips with
of this chapter to remain in service if the well water quality centirfhe following limitations:
uesto meet all of the primary drinking water standasdstained 1. The well diameter shall be 4 inches ogéar

in ch. NR 809 orif department-approved water treatment is 2. The depth of chip placement shall not exceed 500 feet.

installedto provide point-of-entry water quality compliance. All 3 The depth of standing water in the well shall exceed 350
ungroutedmunicipal wells shall be immediately reconstructed bjgat

groutingin a liner casing to a depth approved by the department

g(r):]r:eedwell shall bdaken out of service and permanenty abarE:hipsshalll be prevented from entering the well by allowing the
) chips to tumble under their owmweight down a coarse mesh

(2) QUALIFICATIONS OF PERSONSABANDONING WELLS. Al screerinto the well. The chips shall be poured across the screen
wells shall be permanently abandoned by persons who meet #iglinto the well at a rate not to exceed emptying theirbagnin:
following qualifications: utes.

(a) For wells located within a municipal wasgrstem, the per 5. The depth of chipshall be monitored a minimum of once
sonshall bea licensed well drillera licensed pump installe®  everycalculated 50 feet to monitor for bridging of chips. Any chip
watersystem operator certified under s. 281.17 (3), Stats. -wottidgesshall be removed.
ing for themunicipal water system, or a person under the Supervi g \ngater from a clean, known bacteriologically safe source
sionof a licensed well drilledicensedoump installeror a water - gha|ipe poured down the well on a continuous basis as the chips
systemoperator certified under s. 281.17 (3), Stats., working f@ke peing introduced into the weith order to hydrate all of the
the municipal water system. chips. Water shall be continuously introduced until the water level

(b) For wells not located within a municipahter system, the risesto the top of the well casing and stays there.
personshall be a licensed well drillea licensed pump installer or  (¢) Pea gravel that is round, washed to be free of sand and other
aperson undethe SUperViSion of a licensed well driller or |icenseﬂne materials, disinfected and ha\/ing a maximum diameter of
pumpinstaller 0.375inches, may be poured into a well without the use of a con

(3) TEMPORARY ABANDONMENT. When a well igemporarily ductorpipe if the well is sounded at 50-foot intervals to ensure
removedfrom service, the top of the well casing shall be seal¢datbridging of the gravel does not occur
with a watertight threaded or welded cap. The well shall be per (6) GENERAL ABANDONMENT REQUIREMENTS. Abandonment
manentlyabandoned no later than 5 years after the well is tempnethodsshall meet the following requirements:
rarily abandoned. The department may enter into a written (5) All wells shall be filled from the bottom of the well tgp
extendedwell abandonment agreemenith the well owner in  the ground surface using approverterials unless it is necessary
accordancavith s. NR 810.22 to allow an unused or standby wel terminate the abandonment belthe ground surface to accem
to remain operational for more than 5 years after the weli®e  modateconstruction over the well. &l casings and abandon
rarily abandoned. ment materials may be terminated as much as 3 feet below the

(4) PRE-ABANDONMENT REQUIREMENTS. (a) All debris, groundsurface or to a depth below any future building foundation
pumps,piping, ungrouted liner pipthat can be removed, innerto accommodate construction over the well.
ungroutedcasings and well screens, and any other obstruction(b) The bottom end of the conductor pipe shall be sutpeder
knownto be in the welbhall be removed if possible before thén the sealing material at all times.
well is permanently abandoned. (c) Sealing materialshall be placed by use of a conductor pipe

(b) Well casing pipe may be removed from a well to be abaor by means of a dump bailer except when approved bentonite
donedif the end of the pipe remains in the well sealing materiahipsor pea gravedre used. Bentonite chips may be poured into
asthe pipe is pulled from the well. thewell in accordance with sub. (5) (b). Pea gravel may be poured

4. Fine particles and dust contained in the bags of bentonite
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into the well in accordance with sub. (5) (c). Conductor piping 2. If constructegartially or completely into bedrock, the well
usedfor pressure methods shall meet the requirements of s. Niallbe filled from the bottonup to the ground surface with con
811.12(14) (b) 8. for well grouting. Conductor piping for non—crete,sand—-cement, neat cement, approved slow-hydrating ben

pressuranethods shall be one of the following: tonite chips or a combination of the above except thaedrock
1. Metal pipe. is encountereq below the ground surface, these materials shall be
2. Rubber-coveretiose reinforced with braided fiber or steeP/aced to @ point at least 2 feet above the top of the bedrock. The
andrated at least 300 psi. remainderof thewell may be abandoned with any of the materials

3. For use at depths less than 166t, thermoplastic pipe Islats%r; subd. 1. Sealing materials shall meet the requirements of

ratedfor at least 100 psi, including any of the following: . o
3. Dug or bored wells 18 inches in diameter and smaller shall

a Polyvllnyl chlorlde.(PVC). . be filled by means ofx conductor pipe, or tremie pipe, except
b. Chlorinated polyvinyl chloride (CPVC). whenslow-hydrating bentonite chips are used as specified in sub.
c. Polyethylene (PE). (5) (b) or whenclean clay or silt or clean native soil is used and
d. Polybutylene (PB). the dug or bored well is 25 feet deep or less.

e. Acrylonitrile butadiene styrene (ABS). (8) ABANDONMENT REPORTS. The person who abandoned the

(7) SPECIAL ABANDONMENT REQUIREMENTS. To permanently Well shall file an abandonment report with the departmemt,
abandorawell, the owner shall have a person who meets the quiirms provided by the department, within 30 days after the
ifications of sub. (2) fill and seahe well to prevent it from acting completionof the well abandonmentThe report shall be com
as a channel for the vertical movement of contamination @etelyfilled outin accordance with the information known and
groundwaterby the following applicable method: shall include complete information on the depths and types of

(a) Monitoring wells. Monitoring wells constructed to ch. NRseallng materials used. élWdrillers and pump installers shall
141 requirements shall be permanently abandoned in accordaffPrtto the department any unused or unabandargdid on the
with ch. NR 141 requirements. propertyof which they have knowledge.

(b) FIowing wells. For flowing wells. the flow shall be con History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
fined and the well shall be filled iaccordance with pafc), (d),
O;O(St)aor ﬁ:glgd ;n ?ggg&?:ﬁ:tmgh sub. (6) using neat cemgB d in unconsolidated formations. (1) Casebp aND
9 pp yap ) GROUTEDDEPTH. The cased and grouted defithscreened wells

(c) Drift or other unconsolidated wells For drift or other iy ynconsolidated formations shall be dependent on the control
unconsolidatedvells, the well shall be completely filled from the”ng geologic conditions. Where practical, the grouted casing

bottom up with concrete, sand cement grout, neat cement, ?all extend to at least 5 feet below the normal pumping water

R 811.14 Special requirements for wells  devel-

approvedslow-hydrating bentonite chips. Sealing materials shqll,o| ang to within 5 feet of the top of the screen unless the grout
meetthe requirements of sub. (5). An attempt shall be made thhis at least 60 feet.

removeany inner ungrouted well casings and screens from grav . .
el—packwe)ils prior togfilling. If the well cgasings and screenscgn (2) TreaTMenT. Additional treatment shall be providéor

not be removed, an attempt shall be madeetnove as much wells with less than 60 feet of grouted well casing.

gravel pack as possible using air or water or both jetting-tech (a) Continuous disinfection shall be provided for wells with
niquesand the interior and exterior of the ungrouted casings ale$sthan 60 feet of grouted well casing.

screensshall then be sealed from the bottom up in accordance with(h) Additional detention time and treatment shall be provided

sub.(6) using neat cement applied by a pressure method.  whenthe department determines that additional protection is nec
(d) Bedrockformation wells. Wells completed in bedrock essary.

formationsshall becompletely filled from the bottom up with  (c) Wells with less than 30 feet of grouted well casing shall be
concrete sand—-cement, neat cememtapproved slow-hydrating providedwith treatment meeting the groundwateder the direct
bentonitechips. Sealing materials shall meet the requirementsigfiuenceof surface water requirements found in ss. NR 810.30,

sub. (5). As an alternative for uncontaminated bedrock well$; g 31 810.33. 810.34. 810.35. 810.36. 810.37. 810.38. 810.39
deeperthan 250 feet or for wells cased and grouted through t§84g10.40. ' ' ' ' ’

MaquoketaShale formation, chlorinated, sand—free pea gravel
may be used to fill the opedirillhole from the bottom of the well
up to the 250—-foot depth or to a depth 20 feet below the bottom
the protective casing, whichever is deepéxdditionally, mini-

(3) CASING AND GROUTINGTHROUGHCLAY ORHARDPAN. If clay
fhardpan is encountered abdhe formation to be developed,
the protective casing and grout shall extend through the materials,
mum 40—foot thick plugs of sealing materials meetingrtigiire but any outer casing shall be withdrawrledst 5 feet above the
mentsof sub. (5) shall be centered at the top of the upperm&&2Y ©r hardpan during grouting.
CambrianSandstone formation and at the top of the Eau Claire (4) GRAVEL PAcK. If the well is gravel packed, the gravel shall
formationwhere these formatiorase open in the drillhole. The be acid resistant and free of foreign material, properly sized,
departmenshall be contacted for specific abandonment requir¢/ashedand disinfected prior to or during placement.
mentswhere the top or the bottom of the Maquoketa Shale forma (5) GroutseaL. A sand or bentonite seal to prevent leakage
tion is exposed in the open drillhole. of grout into the gravel pack screen shall be provided. The seal

(e) Dug and boed wells. The cover and the top curbing or eonshallbe no more than 2 feet thick.
crete wallshall be removed to a depth of 5 feet below grade for dug (6) GraveL REFILL AND OBSERVATIONPIPES. Gravel refillpipes
or bored wells. Concrete or rockrbing materials may be cavedandobservation pipes, when used, shall be surroubgledmini
into the drillhole as the well is being sealed only if performed ifum of 1.5 inches of grout ifnstalled in the grouted annular
a manner to prevent bridging. opening. Observation pipes installed between the innerthad

1. If constructed in unconsolidated formations, the well shadtotectivecasing may be plasti®Ripes shall be incorporated into
befilled from the bottom up using clean clay or silt, clean nativéie concrete pump foundation to a point at ledsches above the
soil, concrete, sand—-cement, neat cement, or approved slew—fiyyor, and shall terminate with a threaded cap at least 12 inches
drating bentonite chips or a combination of the above. Sealiagovethe pumphouse floor
materialsshall meet the requirements of sub. (5). History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.

RegisteNovember 2010 No. 659


http://docs.legis.wisconsin.gov/code/admin_code

File inserted into Admin. Code 12-1-2010. May not be current beginning 1 month after insert date. For current adm. code see:
http://docs.legis.wisconsin.gov/code/admin_code

NR 811.15 WISCONSINADMINISTRATIVE CODE 88
NR 811.15 Special requirements for collector wells. treatmentmeeting the requirements of ss. NR 810.30, 810.31,
(1) Continuoudisinfection and adequate detention time shall #10.33, 810.34, 810.35, 810.36, 810.37, 810.38, 810.39 and
providedfor radial collectors. 810.40.

(2) Department approval of the well sgballbe obtained in (3) Thesupplier of water shall have control of the area around
accordancevith s. NR 81.09 (4) (j) 1. prior to conducting any theinfiltration lines for a distance approved by the department.
intensiveinvestigation at the well site. History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.

(3) The area around the collector laterals shall be under the

control of the supplier of water for a distance approved by the NR 811.18 = Special requirements for sandstone
department. wells. The requirements dhis section apply to wells drilled in

(4) Thelocation of all caisson construction joints and portholfé)gg?rfgﬂg gg rt?gosqupreetfeer”sigl% satlgnséaggqsatgrng:\r:]nbﬁgﬂnssallrr]{d
assemblieshall be indicated on the plans. . y

i . stones,and the Lake Superior sandstone. All of the following
(5) The caisson wall shall be constructed of reinforced-conequirementshall be met:

crete as provided in s. NRB12 (8). An approved water stop (1) Theminimum depth of the grouted casing shall be 60 feet.
shallbe installed betweeeach lift. A final water stop or gasket.l.hegrouted casing shall be installed tdepth of 10 feet below
shallbe installed between thase of the pumphouse floor and th‘fhe anticipated pumping water level, exceptcases when the

top of the caisson. All water usedtire construction of the collec : . : ;
: : departmentetermines that this requirement is not necessary to
tor shall befrom a known bacteriologically safe and uncomam'meetthe requirements of this chapter

nat(:()j TDOrLcJJ:/Cisi.onsshall be made to assurgnimum vertical rise (2 _If the sandstone is c_)verlain by c_reviced Iimestc_)ne or shale
of the caisson due to potential buovancy concerns formations the grouted casing shall be installed a minimurhSof
p. yancy o . feetinto firm sandstone. The department shall be contacted for the
(7) Thetop of the caisson shall be covered with a watertighéquireddepth of grouted casing for locations where this type of
concretefloor, and all openings in the floor shall be curbed anghnstructionwill be required. WlIs constructed to utilize aquifers

haveoverlapping cover® protect against the entrance of foreigiheneaththe Maquoketa shale shall be casew! grouted to
material. Thecaisson shall be vented through a vent pipe installgdneatrthe depth of the Maquoketa shale.

throughthe floor in accordance with the requirements of s. NR (3) If the depth of unconsolidated material is more t@n

811.64(8). . . . feet, the groutectasing shall be seated in firm sandstone if the
(8) Pumpdischage pipes may not be placed through caissogandstonés the upper rock formation.

walls. ) (4) If thedepth of unconsolidated material is less than 60 feet
(9) Pumphousesonstructedn top of the caisson shall meetgnd the sandstone is theper rock formation, the department

the construction requirements of subchs. IV ahdThe floor of shallbe contacted for the required depth of grouted casing.

?nth:‘UfT][PhOUSE shall be supported by concrete walls that havgistory: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.

rost footings.

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. NR 811.19 Special requirements for limestone or
. . dolomite wells. This section applies to wells drilled florma
NR 811.16 Special requirements for dug wells and tions commonly referred to as limestones and dolomitesiay W

springs. (1) The department may approve dug wells angonsin. This includes the Niagara dolomite, the Galena—Platte
springsonly when it is not feasible to develop a drilled well.  vyjlle dolomite and the Prairie dGhien dolomite. When an

(2) Dug wells and springs are considered to be groundwat@eceptablesandstone aquifer can be utilized, construction of-lime
underthe direct influence of surface water and shall be providstbneor dolomite wells should be avoide@he following require
with treatment meeting the requirements of ss. NR 810.3@entsapply to wells locateth limestone and dolomite aquifers
810.31,810.33, 810.34, 810.35, 810.36, 810.37, 810.38, 810.@hich are notoverlain by consolidated shale or sandstone foerma
and810.40. tions.

(3) Dug wells and springs shalle housed in a permanent (1) At a minimum, continuous disinfection, armmbssibly
watertightconcrete structure which terminates a minimum of 2detentionshall be provideevhen the department determines that
inchesabove the ground surface, which prevents the entry of sadditionalprotection is necessary

face water and meets the construction requirements of s. NR (2) Continuousdisinfection shall be provided for wells with

811.12(8_). N _ lessthan 60 feet of grouted casing.
(4) Dischargepiping for dug wells and springs may not be (3) If the depth of unconsolidated material overlying the-ime
placedthrough the sides of the concrete casing. stoneis 60 feet or greater for a minimum radius of one—half mile

(5) Thesupplier of water shall have control of the area arouraihd there is no record of sinkholes, quarries, improperly- con
the dug well or spring for a distance approved by the departmestructedwells, or outcrops within that area, timnimum depth of

(6) Dugwell and springollector pumping stations shall havedroutedcasing shall be 60 feet. The casing shall be installad to
a watertight concrete floor All openings in the floor shathe —depthof 10 feet below the anticipated pumping water level unless
curbedandprotected against the entrance of foreign material. THe department waives this requirement after finding it unneces
entrancehatch in the flooshall be located adjacent to the insidéaryin meeting the requirements of this chapter
of the well perimetethave a curlat least 4 inches high, have the (4) If the depth otinconsolidated material is more than 60 feet
edgeof a gasketed, watertight cover extending down over the cadonly 60 feet ofyrouted casing is required by the department,
at least 2 inches, and be kept locked when not in use. The strudtueeasing shall be seated in firm limestone.
shallbe ventedhrough a vent pipe installed through the floor in  (5) If thedepth of unconsolidated material is less than 60 feet
accordance with the requirements of s. NR.84 (8). atthe well site or within one—half mile ttie well site, the depart

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. mentshall be contacted to determine thquired minimum depth

of grouted casing. An inner casing size of at least 12 inches in

- NR 811.17 Special requirements for infiltration diametershall be required to permit the installation of a grouted
lines. (1) The department may approve infiltration lines onlfiner at a future date if the water from the well shows evidence of
whenit is not feasible to develop a drilled well. contamination. The department may waive the casisige

(2) Infiltration lines are considered to be groundwater undeequiremenif it is demonstrated that it is unnecessary to meet the
the direct influence of surface water and shall be provided witkquirement®f this chapterin such cases, minimum of 100 feet
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of grouted casing is usually required and, where conditiams (b) In areas subject to excessive siltation or in areas subject to
tate,considerably more than 100 feet shall be required. receivingimmediate rundffrom wooded sloughs or swamps.

. . . outlet.
NR 811.20 Special requirements for granite  wells. .
The department shalbe contacted for specific case—by—-case (4) MINIMUM TREATMENT. The design of the treatment pro
constructionalrequirements for all proposed developments GESSesequipment, and structures shall depend on an evaluation
wells in Precambrian igneous and metamorphic rock commorffy the nature and quality of the particular water to be treated.
referredto as “granite”. At a minimum, continuous disinfection ~ (&) The design of the watéreatment plant must consider the
and possibly detention, shalle provided when the departmentvorst conditions that are projected to occur during theofitbe

determineghat additional protection is necessary facility.
History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. (b) Filtration preceded by approprigieetreatment shall be
providedfor all surface waters.
Subchapterlll — Sour ce Development — Surface (c) Disinfection shall be provided for all surface waters.
Water (d) Additional treatment may be required by the department
NR 81121 General requirements. _ SUMace Waier e CH0s-o/5 o Regaier Novertbe 5010 No. 605 o 1o to.

sourcesnclude all lakes, riverand streams. The source of water

selected as a surface water supply shall be from the best availabI8R 811.22 Intakes. Intake structures shall provide falt
sourcewhich is practicable. The source shall provide the highesitthe following:

quality water reasonablgvailable which, with appropriate treat (1) Velocity of flow .25 to .50 feet per second through the inlet
mentand adequate safeguards, will meet the drinking water stafructureso that frazil ice will be held to a minimum.

dardsin ch. NR 809. The departmesitfice of enegy should be () withdrawalof water from the depth of the best water qual
contacted to initiate pre-application consultation regarding-chag, or the capability to draw from more than one level or more than
ter 30 permitting. Any proposal which would result in a diversiogne|gcation if water quality varies with depth or location or both.

from the Great Lakedasin requires department approval in 3) : . .
; Inspectionmanholes every 1,000 feet for pipe sizegdar
accordancavith s. 281.346, Stats. enough to permit visual inspection.

1 . An investigative study shall be made of the fac : . .
toré z)o?huﬁgtTJral and mangmadfehich )r,nay dect water quality . “) g\d?r?uater:_r o_ftectlonagamst rupture by dragging anchors,
' : . ' 7 ice, and other activity
The study shall include: f .
@) DZtermining possible future uses of the water body (5) Locationsreferenced by permanent monuments or latitude
b) D iningl d ¢ Lof th hed b handlongltude asneasured by a Global Positioning System (GPS).
(b) Determining degree of control of the watershed by the (6) A diversion device capable of keepilagge quantities of

wateruser . . fish or debris from entering an intake structure where shore wells
(c) Assessing degree of hazard to the water supphgbigut  grenot provided.

tural, industrial, recreationashipping and residential activities in : : :
thewatershed, and by accidental spillage of materials thabmay, (7) Controlof nuisancerganisms where necessary in aceord
harmful or detrimental to the treatment process ancewith s. NR 81.232.
) History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.

(d) Assessing all waste dischas, point source and non—point
source,and activities that could impact the water supphihe NR 811.23 Shore wells. (1) Shore well structures shall
locationof each waste disctge shall be shown on a scale mapcomply with all of the following:

(e) For lakes, an analysaf the area water currents and for (a) Have motors and electrical controls located algreele
streamsan analysis of streamflows, and their potential impact andabove flood level.
waterquality. (b) Be accessible for operation and service.

(f) Obtaining samples that are representative of the proposedc) Be designed to prevent flotation.
intakestructure based on depth and location. Parameters that may) Be equipped with a minimum of 2 removable or traveling
be subject to seasonal variation shall be taken for a period of gfteensr an equivalent means of screening before the pump suc
to one year or over a Sidient period of time to assess such variagion well. Systems with only one screen shall be provided with a
tion. Testing shall include turbiditypH, alkalinity hardnesshro-  pypass.
mide, total oganic carbon, colotaste and odpammoniamicro- (e) Provide chlorination or other chemical addition facilities
biological organisms, heavy metals including lead and capp&f, raw water transmission mains.
volatile organics, synthetic ganics, inaganics, and radiological (f) Have the intake piping valved with provisions for back
characteristicsf the water The microbiological testing shall sat ; 1/ d tosting f Ip pk 9 ; p P |
isfy the Long Brm 2 Enhanced Surfacea®r Teatment Rule ushingand testing for leaks, where practical.
requirementsound in ss. NR 809.33 to 809.335. The source (9) Have provisions for controlling ges.
watershall meet the surfaseater quality standards in ch. NR 102. (h) Have sloped bottoms.

(2) QuanTITY. The quantity of the water at the source shall: (2) Therequirementén sub. (1) may be waived by the depart

(a) Be adequati conjunction with water from other existingMmentona case—by—case basis if it is demonstrated that they are not
sources to meet the maximum 20 year projected water demangggessaryo fulfill the other requirements of this chapter
the service area as shown by calculations based on a one in 50 yd4fto"y: CR 09-073: crRegister November 2010 No. 659, eff. 12-1-10.
droughtor the extreme drought of record and should include mul NR 811.231  Off-=Stream raw water storage. (1) DEF-

tiple year droughts. o NITION. In this section, “df-stream raw water storage reservoir”
(b) Provide a reasonable reserve for anticipated growth. s defined as a facility into which water is pumped during periods
(c) Be adequate to provide ample water for other legal usefsgood quality and high stream flow for future release to the treat

of the source in accordance with ss. 30.18, 31.02, 281.35, amehtfacilities.

281.41,Stats., and ch. NR 142. (2) ConsTRUCTION. Off-stream raw water storage reservoirs
(3) LocaTtion. The inlet for the intake shall not be located: shall be constructed to assure all of the following:
(a) Within 1000 feet of boat launchimgmps, marinas, docks, (a) Water quality is protected kgontrolling runofinto the res

or floating fishing piers which are accessible by the public.  ervoir.
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(b) Dikes are structurally sound and protected agaviase with year round dry land access. Below grade installations may
actionand erosion. be permitted only if the terrain at the site is such that a gravity drain
(c) Intake structures meet the requirements of s. NFR281  systemcan be provided. Subsurface pitpamprooms and inac

(d) Point of influent flowis separated from the point of with Cessiblenstallations intended to house well heads, pumps, pump
drawal. motors, or pump controls for pumping stations gnehibited

. . . exceptfor below grade booster pumping stations as allowed per
(e) Water is regularly circulated to prevent stagnation. s.NR 811.80 (3) and (4).

(f) The reservoir is surrounded by a fence and unauthorized

accesss prevented. (e) Provide for all floors to drain so that floor ruhdbesnot

enterthe treatment process or source wakdoors shall be sloped

(9) The rese_rvoir is covered, where practical. _ to a drain or sump.
(h) The requirements of s. NRB&7 (7) are metifthe reser  (f) provide a suitable outléor drainage water from pump
voir is to be used as a pre-sedimentation basin. glandsso that the disposal of any drainage water is piped to waste

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. or otherwise disposed of in a controlled mann®ump gland

NR 811.232 Intake chemical treatment.  If the depart drainagepiping shall not be directly connected to a hub drain or

mentdetermines that chemical treatment is warranted for taste rél”ln]c |por drain. . .
g) Be provided with concrete floors.

odor control or the control of zebnd other mussels and other ' ' ] )
nuisanceorganisms in an intake, the following requiremestall (h) Be provided with at least ofieor drain meeting the fel
be met: lowing requirements:

(1) Chemicaltreatment shall be installed in accordance with 1. Floor drains and hub drains shall be properly separated
subch. VI and plans and specifications shall be approved by ffr@em a well. A floor or huldrain and associated piping accepting
departmenprior to installation. water from pump gland drainage pressure relief or control

(2) Solutionpiping and difusers shall be installed within the V&/ve, & sampling faucet, or the floor shall be located no closer
intakepipe or in a suitable carrier pipe. Provisishall be made than2 feet tothe outer well casing. No building drain piping,
to prevent dispersal of chemicals into thater environment out €Xceptthat piping leading to the aforementioned floor or hub
sidethe intake. Dfusers shall be located and designed to protegf@ins,containingblackwater or graywatemay be located closer
all intake structure components. than8 feet to the outer well casing.

(3) A spare solution line shall be installed to provide redun__2- Floor drains and hub drains shall have a digghtacation
dancyand to facilitate the use of alternate chemicals, whiereti  thatcomplies with all of the following requirements:
cable. a. Floor drains and hub drains may be connected to a sanitary
(4) A sample line out to thiatakeshall be provided which will Sewerwhere available if the building floor elevation is at lemst
allow for collecting raw water samples unleke chemical con foot above the rim elevation of the nearest upstream sanitary

trol system will be shut éfor periods stficient to collect raw Sewermanhole. If a sanitary sewer is available but a manhole is
watersamples at the shore well. not locatednearby or the manhole does not comply with the

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10; Upstreamlocation or the one foot requirement, the department
renumbering of (1) to (4) made under s. 13.92 (4) (b) 1., Stats., Register Novem may require installation of aadditional manhole on the sanitary
ber 2010 No. 659. sewermain or on the sanitary building sewer

. X Note: The department recommends that the floor drains from chemical feed rooms
Subchapter IV — Pumping Stations, Pumphouses,  dischargeo a sanitary sewer whenever practicable.

and Water Treatment Plant Buildings b. Aoor drains and hub drains mey discharg b the gourd sur-
faceif the huilding drain and building swe piping will only carry
NR 811.24 General requirements. All water system wate fromthe floor or hub drain, the dscharg location shal be &
relatedbuildings shall be designed to maintain the sandaglity least25 fed from the pumphousethe exterior invet of the tuilding
of the water supplyBuildings subject to theequirements of this sewerpipe $al be a leas 6 inches kelow the tuilding floor deva-
subchapteiinclude surface water and groundwater water +treaton and the ecterior pipe genirg shal be @vereal with a ©rrosion
mentplantbuildings, structures and pumping stations, well pumpesistantrodert screen A greate distane may be required for
housesand enclosures, and booster pumping stations. Uses ofdransof pump gatiors ®rving wells onstructe in sard and gavel
buildingsshall be compatible with the protection of the water suformations. The gping shal terminag in a bcatian tha will not
ply. allow backflow of surface wate into the kuilding.
History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. c. Floor drains and hub drains may disgesto a buried tank
- located a minimum of 50 feet from the well if the disglesto the
NR 811.25 Buildings. (1) CoNsTRUCTION. All water sys pjiiding drain and building sewegiping will contain only water
temrelated pundlngs'under s. NRB24 shalimeet all of the fol o, pump gland drainage, a presstetef or control valve, a
lowing requirements: _ _ - samplingfaucet or floor drainage. These buried tanks may not be
(@) Have adequate spader the installation of additional installed unless approvedoy the departmers’ bureau of
pumpingunits, water treatment equipmeatiemical feed equip watershednanagement wastewater section prior to installation.
ment,or controls, ifneeded, and for the safe servicing of all equigF|oor drains and hubdrains may dischge to a POWTS holding
ment. componentocated a minimum of 200 feet from the well if the dis
(b) Be durable, fire and weather resistant, and constructedcimargewill contain toilet,sink or other sanitary or domestic waste.
a manner to maximize sanitary protection of the water supply ThesePOWTS holding componentsay not be installed unless
(c) Be secure. Buildingshall have at least one outward oper@pprovecy the departmerttf commerce prior to installation. In
ing door to the outside. All doors, windows, and hatches shgithercase the rim elevation of the access manhole to the tank shall
havelocks. Any security alarms installed shall be connetried Peat least one foot below the buildifigor elevation and a high
telemetrycontrol and SCADA systems where such systems agter alarm shall be installed for the tank in accordance with the
used. requirement®f s. Comm 83.43 (8) (e).
(d) Be landscaped to conduct surface drainage away from the d. Soil infiltration components, including french drains, are
stationand have a floor elevation at least 6 inches above the fifohibited.
ished grade and at least 2 fabbve the regional flood elevation 3. The drain may be a trench drain system if the lowest-eleva
asdetermined in s. NR16.07 (4). Buildings shall be providedtion of any trench drain complies with subd. 2.\&here trench

RegisteNovember 2010 No. 659


http://docs.legis.wisconsin.gov/code/admin_code

File inserted into Admin. Code 12-1-2010. May not be current beginning 1 month after insert date. For current adm. code see:

http://docs.legis.wisconsin.gov/code/admin_code
91 DEPARTMENT OF NATURAL RESOURCES NR 811.27

drainsare to be connected to a sanitary sewer and compliance Wiidor drains, hub drains, pipirand their installation, testing, and
subd.2. a. is not possible, a sump containirguenp pump shall maintenanceshall confornmto the requirements of chs. Comm 2,
beinstalled in the trench wischage the trench water with a mini 5 and 81 to 84.
mum 2 pipediameter free air break over a hub drain. The top (9) MuLTiPURPOSEBUILDINGS. Water supplybuildings may be
elevationof the hub drain shall be at least one foot above the-ele¥aclosedn or attached to buildings that serve multiple purposes
tion of the nearest upstream sanitary sewer manhole rim. Wheihas a park building, garagsffice, storage or restroom facility
trenchdrains will dischage to grade the exterior invert of theif the purposeor which the building are used are compatible with
building sewer pipe shall be at least 6 inclhedow the lowest the protection of the water supplyn all cases the water supply
elevationof the trench draiand the exterior pipe opening shall bgacilities shall be separated by walls from thteer building uses
coveredwith a corrosion resistant rodent screen. with access to the water supply faciliies gained by separate
4. Floor drains shall be constructeddspartment of com lockeddoorsand restricted to authorized water system personnel.
merceapproved plumbing materials. The building drain pipinghe specific requirements for multipurpose buildings shall-com
shallbe constructed of cast iron or PVC piping within 10 feet qfly with subs. (1) to (8) where applicable.
the outer well casing. History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.

(i) Pitless units shall be provided with a locked and vented
watertightenclosure fastened watertight to a concrete flddre . . g
enclosureshall beweather resistant, of digient size to accom Uonsfor systems using either groundwatesorface water shall
modateall well appurtenances and electricalauxiliary power Meetthe following requirements: _ o _
connectionsand be accessible fgear-round inspection, water (1) Thereshallbe 2 or more pumping units, with each unit
samplecollection, and water level data collectioAny enclosure ¢apableof supplying the peak demand. The department may
ventsshall be shielded frorhe elements and wind—blown debris@PProveexceptions under sub. (2), if additional pumping stations
andthe vent openings shall be covered with 24-mesh corrosifRich can meet the peak demand are available or if the department
resistansscreens. Backfill materiér slab—on—grade enclosuresdetermineshatthere will be a stitient volume of storage avail
shall be compacted in lifts. Anglab—on—grade concrete floor@ble between pumping periods to alldier necessary repairs.
shallhave minimum dimensions of 4 feet by 4 feet by 6 inchéependingon the type and size of the water system, fcserit
thick and be provided with reinforcing. \{olume_ of storage may include eI_eyated storage, ground storage

() A small, doghouse-type, enclosure may be instaitext fitted with high-lift pumps and auxiliary poweaind pressure tank

awell and abbreviated above grade puaiigzhage piping where storage.If only 2 units argrovided, each unit shall be capable of

: P . - lyingthe peak demand. If more than 2 units are installed, the
chemicaladdition equipment or hydro—pneumatic pressure tankPP ; 4 . ¢ '
storageis located remotérom the well. The department maytotal number of units shall have $igfent capacity so that if any

waive portions of thebuilding installation requirements for smal|ONePump istaken out of service, the remaining pumps are capable

enclosures.The enclosure shall be secured watertigha con of supplying the peak demaqd. . .
cretefloor andallow for convenient access to the well, piping and (2) If noelevated storage is available and more than 50 living
anyappurtenances. The enclosure shall be locked as applicafits are to be served, there shall be 2 or more wells or pumping
If a floor drain will not be installed, the floor shall be sloped tBNIts,each of which is capable of supplying the peak demand. An
draintoward the access door if one is provided. approvednterconnection with anothevater system or a ground

: . . toragereservoir with high-lift pumps may be used in lieu of this
Witf’lz?’:lllE(;ngtll:g?gl}— SVE\/TI;/ 'g(?'NG' Pumping stations shall be prOVIdecfequiremenfor other—than—municipal water systems.

(a) Crane-ways, hoist beams, eyeboltsotber facilities nec (3) Have controls for proper alternation when 2 or more

g pumpsare installed.
ess‘?“yfor servicing Owemqval of pumps, motors, or other heavy History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
equipmentwhere appropriate.

(b) Openings in floors, roofs or wherever needed for removal NR 811.27 Aukxiliary power . All municipal pumping sta
of heavy or bulky equipment. For wglumphouses, a securedtions, pumphouses, and water treatment plants shall have a
roof hatch shall be located over the well. standbyauxiliary power source unless the department determines

(3) STalRwAYS AND LADDERS. Stairways or ladders shall bethatthere is siffcient pumping capacity with existing auxiliary
providedbetween all floors and in pits or compartments whieh Ppowerlocated at other water system facilities to provide at least
to be entered. an average day supply of wateBuficient power shall be pro

(4) HeaTine. Adequate heating shall be providedthe safe Vided to operatepumps, treatment systems, chemical addition,
andefiicient operation of the equipment. controlsystems, and monitoring equipment. Auxiliary power for

Note: In buildings not occupied by personnel, oafyough heat need be provided Chem|ca_| addition, treatment, _and mo_n_ltorlng equipment 'S_ not
to prevent freezing, unless higher temperatures are required for proper chemical d@gjuiredif the treatment, chemical addition, control, and monitor
tion or to allow water treatment and control equipment to function properly ing equipment is not necessary to meet the primary drinkéigr

(5) VenTiLATION. Ventilation for all pumping stations, pump standardsn ch. NR 809 or the continuous disinfecti@yuire
houses, and water treatment plant buildings is govéapegpli  mentsof chs. NR 810 and 81
cablebuilding codes. (1) PowERSOURCES. Standby power may hgovided by any

(6) DeHumiDIFICATION. A means for dehumidification shak  of the following:
providedin pump rooms and iather water system related build  (3) A dedicated on-site generator or enginededicated on—
ingswhere excess moisture could cause or is causing safety rEﬁﬁagenerator mape located inside or outside the building. Dedi
ardsor damage to equipment or piping. catedon-site engine—generatsets installed within the building

(7) LicHTing. All pumping stations, pumphouses, and wateshallbe located in a separate room. Diesel fuel tanks shall be pro
treatmentplant buildings shall be provided with adequate interiavided with secondargontainment and interstitial leakage moni
andexterior lighting. The design of exterior lighting should-protoring and the installation shall receive written approval fthe
motesecurity departmentbf commerce or its authorized agent under ch. Comm

(8) SANITARY AND OTHER CONVENIENCES. All pumpmg sta 10 pl’iOI’ to ins_tallation. All fuel lines shaII be exposeq abov_e
tions, pumphouses, and water treatment plants shall be providg@de. Water lines to water cooled units shall be provided with
with potable wateravatory andtoilet facilities except for unec backflow prevention in accordance with s. Comm 82.41.
cupiedautomatic stations or if such facilitiese available else (b) A portable power source owned the municipality and
where. All plumbing including fixtures, backflow protection, dedicatedo the water supply facility operation.

NR 811.26 Number of pumping units.  All pumping sta
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(c) A portable power source not owned by the municipality betation. Pressure monitoring shall be included if a separate pres
only if the water system owner obtains a written agreement wishirezone is established. All remote controlled stations shall be
theowner of any portable powsource, including tractors or trail electrically operated and controlled and shall be provided with
eredengine—generator sets, that requires the water system ownedinble signaling equipment.
to have primary access to the power source in angamey and  Note: See subch. XI for booster pumping facilities in the distribution system.
thatallows the portable power source to be brought to the water(5) APPURTENANCES. (a) Valves. Pumps shall be adequately
systemasrequired for testing. The portable power source showklvedto permit satisfactory operation, maintenance and repair of
belocated in the community if possible but shullocated within the equipment. If foot valves are provided, they shall have a net
10 miles of the water system facilities at which it will be used. valve areaof at least 2.5 times the area of the suction pipe and shall

Note: The department recommends the use of water system owned dedicatedle-screenedEach pump shall have an automatically closing valve

siteor portable engine—generator sets in all cases. It is recommended that the egyjin-heck valve on the discmrside between the pump and sHutof
mentnecessary to convert natural gas fueled engines to propane be maintained on sife

in case the natural gas supply has to be shéoioany significant length of time. 1t Valve. Devices such as motor controls, slppening and closing
is recommended that exterior engine—genersépinstallations be installed within checkvalves, or sge relief valves shall be installed where neces

alocked security fence. ) saryto minimize pressure syes or water hammer
_ (2) ALTERNATE PRELUBRICATIONMETHODS. The pump installa (1) Ppiping. Piping shall be designed to minimize friction
tion shall be provided with a prelubrication line with a valveghssesandshall be protected against pressurgesior water ham
bypassaround the automatiwontrol and backflow protection, if ner piping shall be supported, restrained, and buttressed-as nec
appropriatejn order to allowtemporary continuous prelubrica gssary, Where applicable, each pump shall have an individual
tion, whenever automatic prelubricatiohpump bearings is nec gyctignline or lines so manifolded that they insure similar hydrau
essanand an auxiliary power supplypsovided that will not pro |ic and operation conditions. Discharpiping exposed in build
vide power to the automatic prelubrication controls. ings shall be ductile iron, coppesteel, stainless steel, or galva
History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. nizedpipe. The use of minimum scheduledC pipe meeting
therequirements of Comm table 84.30-7 is acceptable where the
water to be carried irthe piping can be documented as being
aggressiveo metal pipe or where necessary to be compatiitite

NR 811.28 Additional requirements. (1) SucTION OR
WET WELLS. Suction orwet wells, including installations where

Lhoeop;lfgw pjrﬁnienlnsi:]aslltgtljl;inotnospsog;h_r esequmitt excluding remote watertreatment equipment and processes providatthe piping
foumping ) is properly restrained.

sut()i% Il\gl(eet theapplicable reservoir construction requirements o? (c) Gauges andneters. Each pump shall have a standard-pres
o . uregauge on its dischge line and have a compound pressure

(b) Have all below grade metal pump cans, if '”Sta”e@augeon its suction line if suction pressures axpected to be
exposedn a basement or vault. encountered. Where suction or dischge headers aratilized,

(c) Have 2 pumping compartments or other means to allow thely one gauge is required on each heatteaddition, the station
suctionwell to be taken out of service for inspection, mainteshall haveindicating, totalizing, and recording metering of the
nance,or repair total water pumped.

(2) SucTioN LIFT. Suction lift shall be allowednly for dis Note: Discharg pessue recordirg devices ae recommende & the large sations.
tancesof less than 15 feet and whemvision is made for priming ~ (d) Water seals.Water seals may not be supplied with water
the pumps. Suction lift may not be permitted if buried piping capf a lesser sanitary quality than that of the water being pumped.
riesthe finished water Where pumps are sealed with potable water and are pumping

(3) PrIMING. Prime water may not be of lesser sanitary quaﬁwaterof lesser sanitary qualitthe wateisupply to the seal shall:
thanthat of the water being pumped. Means shall be provided to 1. Be provided with a department of commerce approved
preventbackflow When an air—operated ejector is used, th@ducedprinciple backflow preventer or a break tank open to
screenedntake shall draw clean air from a point at least 10 fegatmospherigressure.
abovethe ground or other source of contamination, unless the air 2. Where a break tank is provided, have an air gap, at least 6
is filtered by apparatus approvdy the department. &uum inchesor 2 pipe diameters, whichever is greatestweenthe
priming may be used. feederline and the spill line of the tank.

(4) AUTOMATIC AND REMOTE CONTROLLEDSTATIONS. All auto- (6) PaINTING OF PIPING. In order to facilitate identification of
matic stations shall be provided with automatic signaling equipiping in waterworks, pumping stations, pumphouses and, water
mentwhich will report pump on-éfoperation andhe status of treatmentplants, it is recommended that the following color
otherimportant functionssuch as intrusion alarms, to the mairschemese utilized for purposes of standardization:
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(@) WaterLines Color
Raw Olive Green
Settled or Clarified Aqua
Finished or Potable Dark Blue
(b) Chemical Lines Color
Alum Orange
Ammonia White
Carbon Slurry Black
Caustic Soda Yellow with Green band
Chlorine —Gas and Solution Yellow

Chlorine Dioxide

Fluoride

Lime Slurry

Ozone

Phosphate Compounds

Polymers or Coagulant Aids

Potassium Permanganate

Soda Ash

Sulfuric Acid

Sulfur Dioxide
(c) Waste Lines

Backwash Véste

Sludge

Sewer — Sanitary or Other
(d) Other Lines

Compressed Air

Gas

Other Lines

Yellow with Violet Band
Light Blue with Red Band
Light Green

Yellow with Orange Band
Light Green with Red Band
Orange with Green Band
Violet

Light Green with Orange Band
Yellow with Red Band

Lt. Green with “¢llow Band
Color

Light Brown

Dark Brown

Dark Gray

Color

Dark Green

Red

Light Gray

(e) For liquids a gases rot listedabove a wique lor scheme  All motors, wiring, and electricalontrols shall be installed in
andlabelirg shal be wsed In stuatiors where 2 olors c mot have  conformance with all applicable state dodal electrical code
sufficient contras to easily differentiae ketween them a 6 nch  requirements.
bandof a ontrastirg mlor shal be minted on ae pe & goproxi- Note: hlt itsﬂzecomlrwbended th?t QIL{J?hnr]ps ir:)d trrtl[?tqrrs berats;gﬁslstradndurinlgddesigzn to
mate!ySO inch Inte.rvals The rame d thel_IC]UId a gas s_hc_)ukj_dsp ?hnt;%es;b?e seer>\//i\(,:vtle Iifg.eT‘rgt-:‘?cgxllﬁmend(::LcligthaLtJ all Elur(r?;))emaoltors1 b: pgrlgv?dedov\cih
be painted on the dpe. Arrows mey be painted on the @ping indi- 3 recording watt meter
catingthe drection d flow. History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.

NR 811.31 Line-shaft vertical turbine pumps.

(1) PumpBASES. Line—shaft vertical turbine pump base installa
tions shall meet the requirements of this subsection and as shown
) ) ) ) in Figure Nos. 2 and 3 in the Appendix:

NR 811.29 Pumping capacity requirements.  Figure (5 | ine-shaft vertical turbine pumps shall agoported by a
No. 1 locatedn the Appendix shall be used for determining miniconcretepump base which is installed to a height at least 12 inches
mum pump capacities for domestic service only unigsscific  gpovethe pump station floor
information is submitted to the department for review and the (b) The protective groutehsing of wells shall extend a mini
departmengpproves the alternate pump capacities. When usi : :
FigureNo. 1, the number of homes may be reduced by one~th m of one inch above the concrete pump base. If there is also

| HHinner ungrouted casing, the inner casing séiénd a mini

for apartment units, condominium units, and manufactur(m . .
| ’ . . R umof one inch above the pump base and the protective grouted
(mobile) homes. More detailed engineering studies are necesseB’Mtercasing shalextend a mFi)nimFl)Jm of 4 inches Ff)zlbove the%loor

for determining pump capacitiés systems providing water for : ;
. . ) ; v - .andshall be incorporated into the concrete pump base. For these
multiple uses, including domestic, commercial and 'ndUStr'%stallations,a steFe)I ring shall be welded be?twetga inner and

usageand fire protection. protectivecasings.

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
(c) The metal surfaces between the pump head and base plate

NR 811.30 General pump, motor and wiring installa -  shallbe machined or gasketed to provide a watertight gegas
tion requirements. (1) INSTALLATION LOCATION. All nonsub  ketor sealant shall be provided between the base plate acmhthe
mersible pump motors and all electrical contsiiall be located cretepump foundation.
abovegrade and protected from flooding, excaptallowed for  (d) For high-lift line—shaft vertical turbine pumps installed
belowgrade booster pumping stations in s. NR.8Q (3). abovea reservoira steel casing shall be installgithin the con

(2) MOTOR,WIRING AND ELECTRICAL CONTROLS. All exposed crete pump base from the reservoir roof to a height above the
wires shall be encased along their entire length and otherwjz@mpbase to provide a one inch sanitary lip. The requirements
installedin a manner to prevent contamination of the watipply ~ of pars. (a) to (c) shall also be met if applicable.

SubchapterV — Pumping Equipment and
Appurtenances
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(2) PumpP LuBRICATION. (a) Water lubricated pumps are electronicallycontrolled by a variable output control device shall
required,except if oil lubricated pumps are necessary to proviaeeetthe following requirements:
positivelubrication. The oil used for pump lubrication shall be an (1) PumpING cAPACITY TO MEET PEAK DEMAND. The gallon per
NSF/ANSI Standard 61 approveatineral oil. Oil lubricated minutedischage rates of the pump or pumps shall be capable of
pumpsmay not be installed for wells in unconsolidated formameetingthe peak demand rate whitrere is no elevated storage
tionsor for wells with shallow pump settings less than 250 feeandthe pressure tank storage volume W#l reduced due to the

(b) For water lubricated pumps with static water levels deepestallationof the variable output control device or devices.
than50 feet, provision shall be made farelubricating the cel (2) HIGH PRESSURECUT-OUTSWITCH. A high pressure cut—out
umn bearings prior to pump startull prelubrication water lines switch shallbeinstalled on the pump disclyar piping to stop the
shallbe equipped with metering or controls to monitor and limgump motor when a preset maximum dischar pressure is
the volume of prelubrication waterAt systems where chemical detectedf the pump shut-dhead at the maximum possible speed
additionis practiced, solenoid valve control of the prelubricatiowill exceed the safe working pressures of the pipingaapdrte
waterline shall be provided. If auxiliary power is provided, addinances.
tional valving of the prelubrication water line shall be provided. (3) PRESSURERELIEF VALVE. A pressure relief valve shall be
Whenpump backspin is allowed to occur after the motor shijts gfystalledon the pump dischge piping sized to allow adequate
the design engineer for the water system shall determine Rssurdo be relieved if a malfunction that would causepthep
necessityfor lubrication during this period and provide fortg gischage at the maximum possible rate would resuftries

lubricationif necessary - suresexceeding the safe working pressures of the piping and
History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. appurtenances

(4) Backup conTRoLs. All water systems supplied by one
ewell or booster pump shall be provided with a redundant means

§f controlling the operation of the pummotor Such means may
clude the installation of an electrical bypass of the variable out

NR 811.32 Submersible vertical turbine pumps.
(1) PumpBAsEs. If a submersible pump is used, the top of the w
casingshall be dectively sealed against entrance of water und
all conditions including vibration or movement of conductors X . h ) .
cables. Requirements for the installation of pitless units are prigtt control device along with the installation of pressawgiches
videdin s. NR 81.35. Submersible pump installations shadiet ° Other department approved installation. ,
the requirements of this subsection and as shown in Figure Nos(5) FLOW PACINGFORCHEMICAL FEEDPUMPS. Where pump dis
4,5, and 6 in the Appendix: chage rates will vary after initiadtartupof the pump, a]l chemical

(a) Termination above gradeThe protective casing shall ter feedpumps shall be paced from a figuoportional signal from

minate above grade a minimum of 12 inches above a concr water meter This requirement is in addition to any requirement

floor. Submersible pump dischgr pipes shall be extended to ter[Of (e chemical feedump to be wired to operate in series with
minatethrough the top of the well casing. the pump motorstarter and any required secondary chemical feed

] . umpcontrol mechanism.

(b) Well seals. VVe_II seals shall consist of_a sanitary surfacg 65) ADEQUATE STORAGE. Storage shall meet tHellowing
plate bolted down with a gasketed or machined seal to a flar}g uirementsvhen theréds no elevated storage or the minimum
we::jedtcr thehwell casing or alt?mat'\zll& department ﬁppm\ﬁed essurdgank storage volume normally required by s. NR.81
well seal with one—piece top plate. openings in the well se " ' 4 Lo
shallbe sealed watertight with grommets or compression fittin )tmtlcboen{scﬂu dC:\ﬂCdeL;e to the installation of one or more variable
to prevent the entrance of contaminants. ) I~ .

F()C) Protective collars and bump basek. The protective cas (a) For other—than—-municipal water systems and small munic
: - pump . P ipal water systems not provided with elevated storage, the gross
ing shallterminate at least 12 inches above the floor and be s essurgank storage volume shall be a minimum of 2.5 times the
roundedby a pump base or a minimum 1.5-inch thick concrete__. : : " h
collar. Either the pump base or the concrete collar shall esignpump output in gallons per minute. When a vertical turbine

; : X mprequiring prelubrication or an auxiliary power soungth
installedto a height at least 6 inches above the floor an automatic transfer switch is employed, calculations shall be

2. Ifa pump base is installed, any other outer well casing shalbyidedto the department to demonstrate thatstorage volume
be terminated a minimum of 4 inches above the finished floor apdadequate to provide the necessary time for the prelubrication to
incorporatednto the pump base. occur or for the auxiliary power source to come on line before the
3. A short section obuter well casing may be installed aroungystem pressure drops below 20 psi as a result of a brief electrical
the protective casing and the annular space betweendhsir®ys poweroutage.
filled with grout to meet the collar requirement of subd. 1. (b) For a control valve type of installation, the gross pressure
(2) DropPiPES. Vertical drop pipes for submersibeimps tank storage volume shall be a minimwh5 times the design
locatedwithin the well casing shall be constructed of steel, staipump output in gallons per minute to prevent the pump motor
lesssteel, or galvanized stegipe. The department shall be eonfrom over—heating.
tactedto request approval for an alternate minimum 150 pst pres (c) For booster or high-lift pump installations where the pump
suredrated plastic drop pipe material specification which d&ll is dischaging to a distribution system without elevated storage,
grantedif its use can be justified due to a corrosive water condhe gross pressure tank storage volume shall be a minimum of 2.5
tion. All vertical drop pipematerial specifications shall meet ortimesthe design pump output in gallons per minute.
exceedhe requirements of s. NR 812.28 and the Pipe ahthg d) As an alternate to pars. (a) to (c), the depart
for Water Services and Privateat®r Mains tabléound in Comm apérc))veother proposed pre:gsure t(ar)wk stc()r;ge volunqes m justi
tag!e{84-.38::gé_073‘ Reistor Noverber 2010 No. 656, off 12110, [1€0 DY supporting information submitted to the department.
istory: - cregister Hovember 0. 9% et ’ (e) Control or piping and valve measures shall be provided to
NR 811.33 Motor protection. If backspin can be preventwater from becoming stagnant in pressure tanks where
expectedo occur the motor shall bprovided with a time delay Waterwould otherwise be forced to reside in the pressure tanks for
or non-reverse ratchet to protect the motor in case the purp cgR9 periods if the pump will operate continuously to maintain

trols are enagized before the pump stops backspinning. systempressure.
History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. (f) Additional storage volume shall be provided for adequate
operationof watertreatment equipment including storage-vol
NR 811.34 Pump variable output control devices. umesnecessary to obtanequired reaction or disinfection deten

Installationswhere pumps and pump motors va# physically or tion times in detention vessels. The storage volumes shall-be cal
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culatedby the design engineer assuming the pempumps are mainstandards required under s. NR&B. Plastic pipinghall
dischaging at the maximum possible rate. not be used in areas where soil or groundwater contamirraggn

(7) VENTILATION. Automatically controlled forced air ventila e present. Plastic piping shall be transitioned to metal piping
tion shall be installed for any room where an electremidable W|th!n 12inches above the floor of the building into which it WI||
outputcontrol device will be installed and room temperatures wiiie directed, under paga), unless minimum schedule 80 PVC pipe
exceedd0 degrees.F is installed in the building as allowed undeNR 81.28 (5) (b).

(8) MEASURESTO PREVENT DAMAGE FROM CORROSIVECHEMI- (5) CHECKVALVES. A check valve shall be installed in the sub
caLs. The installation of an electronic variable output contrahersiblepump dischage piping in the well immediately above
devicemay not be allowed in a corrosive environment. Electronibe pump. A check valve shaibt be installed in the buried pitless
variableoutput control devices may nboe installed in the same unit dischage piping. A check valve may not be installed in the
room with fluoride acid chemical feed equipment. Preventivabovegrade pumglischage piping unless preceded by the pump
measuressuch as adequate sealing and ventilation of chemi&dl and of controls, or one or more pressure tanks, or unless the
containersand solution tanks shall be taken to minimize the préepartmentapproves an alternate method to maintain positive
duction of corrosive fumes from other kinds of chemical fee@iressurén the piping under all operating conditions.
installations,including sodium hypochloriteThe installation of (6) SPECIFIC INSTALLATION REQUIREMENTS. (&) Pitless units
aseparate chemical feed room or the installation of room or-cheshall be factoryassembled and pressure tested, full length units,
ical feed system ventilation improvements mayémpiired by the with the make and model number having received individual
departmenivhere significantlamage from corrosive fumes hasiepartmentpproval for use. The inside diameter of piiteess
beendocumented. unit shall not be smaller than the inside diameter of the well casing

(9) DEHUMIDIFICATION OR AIR CONDITIONING. Dehumidifica  pipeas required by s. NR 812.31 (2) (b).
tion or air condition_ing equipment shall be installed _in any room (b) The department may not approve installation of a pitless
where an electronic variable output control device will beinit unless any temporary outer well casing is totally removed
installedand excessive moisture will be a concern. from the well during the well construction process. Pitlasiss

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. shall be attached)nly to the protective grouted well casing,
including wells constructed with gravel packed screens.

(c) The top surface of the remaining well grout shall be no
greater than one foot below the installation degftthe pitless
unit, which is the well casing cut-fodepth.

NR 811.35 Pitless units. Pitless units shall be installed in
a manner toprovide equivalent securjtysanitary protection,
accessibilityand operational flexibility to aabove grade pump
dischargdnstallation and in accordance wite requirements of

this section and as shown in Figure No. 7 in the Appendix. (d) The pitless unit shall be installedascordance with the
(1) TerMINATION. Pitless units shall terminate a minimum O{equwement&f Sj NR 812'3_1 (3) @). ) )
12 inches above a concrete floor as required by ss. NRLB(1) (e) Pitless units shall be installed bji@ensed pump installer

and811.32 (1) (a). If the vent assembly is built into the pitless unithe installed pitlessunit shall be tested and proven watertight
the portion of the pitless unit where the bottom of the vent assekiidera pressure of not less thad psig. The pressure shall be
bly is located shall be terminated a minimum of 24 inches aboWintainedor a minimum of 30 minuteshdditionally, any leaks
the concrete floar Pitless units shalie provided with a protective detectedshall be sealed during the pressure téte installer
concretecollar where they pass through the concrete floor &8all notify the department a minimum of 48urs before per
requiredby s. NR 81.32 (1) (c). The exterior exposed conduitorming the pressuréesting so that a department employee may
pipe for the pump wiring shall be rigid steel and the conduit pip#itnessthe test. A report on the results of the pressure testing,
incorporatednto the concrete collar signedby a licensed pump installeshall be submitted to the

(2) EncLosURE. The exposed portion @fpitless unit shall be departmenbefore placing the well in service.
surrounded by a weather resistant, watertight, locked, and ventedf) A certification by the licensed punipstaller that installed
enclosuresecured t@ concrete floor as required by s. NR@6  thepitless unit confirming that the well was originally grouted to
(1) (). The topsurface of the concrete floor shall be located e ground surfacand that the requirements of pars. (b) and (c)
minimum of 6 inches above the finished grade. were met, shall be submitted the department along with the

(3) APPURTENANCES. The top of the pitless unit shall be sealefressurdesting report and a copy of the well construction report.
sanitarilyin accordance with s. NR 882 (1)(b), provided with (9) Backfilling of the excavation shall commence as soon as
awell vent and water level measuring equipment in accordan@ecticalafter the installation and a successful pressure test of the
with s. NR811.36, and shall be provided with a frost-proof downpitlessunit.
turnedmetal smooth end sampling faucet terminating above the (h) For slab-on—grade enclosures, a below grade length of
top of the pitless unit and a minimum b2 inches above the con pumpdischage piping from the pitless unisuficient to extend
crete floor of the enclosure unless the sampling faucet is installggondthe enclosure, shall be installed prior to backfilling of the
remotefrom the pitless unit in accordance with sub. (6) (h).  excavatiorand construction of the concrete floor slab. The buried

(4) DiscHARGEPIPING. Dischage piping from a pitless unit piping shall be temporarily cappedansanitary manner unless the
shallmeet the following requirements: piping is immediately extended andnnected to the remainder of

(a) The dischaye piping from thepitless unit shall be directed the system. During the installation of the disgepiping, if the
to a separate building located above grade where all of the applfampling faucet riser pipe is not installed within the well and pit
ble pump dischaye piping appurtenances shall be installed ilgssunit, a metal riser pipe shall be extended vertically from the
accordancavith s. NR 81.37 and Figure No. 7 in the Appendix.belowgrade dischge piping to terminate at a height a minimum

(b) The dischage piping from the pump in the well to theOf 12 inches above the top of the future concrete flaberiser

abovegrade pump dischge piping shall remain pressurized at alPiP€ shall be fittedwith a frost-proof, down-turned, metal,
times. No provisions for drain back of thischage piping may smooth—ecnd;ggmg)lgng faucet or sha:)l bezxoteomporeagly f(f:ap;ped.o
. . ; History: R 09-073: cr Register November 2010 No. 659, eff. 12-1-10;

be a_llowed' A _ShUt_de_alv_e shall nOt be installed in the bu”edcorrectio); in (6) (intr 0.) made un%er s. 13.92 (4) (b) 7., Stats., Register November
portion of the pitless unit dischge piping unless approved by the2010No. 659.
departments part of a pump-to—waste installation.

(c) The buried portioof a pitless unit dischge piping along NR 811.36 Well appurtenances. (1) WELL VENT. Each
with any joints or fittings shall be ductile iron, steel, or plastie pipvell shall be vented to the atmosphere in accordaitbethe fot
ing meeting at minimum the \WWA pressure class 150 waterlowing requirements:
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(a) For wells without pitless units,raetal vent pipe shall be Note: Itis recommended that pump-to-waste fittings instatisitle the pump
installed which terminates in a 24-mesh corrosion resistapigtionbe installed as close as possible to the well or pump head in order to minimize
screenedU” bend or mushroom cap at least 24 inches above t rbeplpmg and appurtenances that water to be wasted will be pumped through.
floor. The vent pipe diameter shall be a minimum of 2 inches for (5) PUMP DISCHARGE PIPING APPURTENANCES. The following
well casings 10 inches in diameter andyéar Vent piping shall a@Ppurtenanceshall be provided for pump dischyar piping in
bewelded watertight to the side of thell casing a minimum of additionto the means for pumping theell to waste required in
4 inches above the floor and may extend thraagbncrete pump Sub.(4). Additional requirements for the installation of pudige
baseor collar where onis present. Alternativelyent piping may chargepiping and appurtenances for pitless unit installations are
projectwatertight through a well seal or pump disgfegahead if given in s. NR 81.35.
theWe” seal or diSCth head will facilitate the installation of the (a) Air—vacuum elief Va|ve. For |ine—shaft Vertica| turbine
ventpipe. pump dischage pipes, an air-vacuum relief valve shall be

(b) For wells with pitless units, a metal vent pipe shall b@stalledbetween the pump and the check valve. The digehar
installed which terminates in a 24-mesh corrosion resistafihe from the relief valve shall face downward and terminate with
screenedU” bend or mushroom cap at least 24 inches above thex4-mesh corrosion resistant screen, at least 24 inches above the
floor. The plt_less unit vent area shall be eqqal to or greater ﬂfﬁj‘br_ Forwell line—shaft vertical turbine pump discharpipes
thearea providedy a 2-inch diameter vent pipe for pitless unitg ¢ gischage directly to reservoirs, the air relief valve is not
éo_lnches in dlgr_neterhor iger f\/%nt p_||c|J|ng_ shag extelr(ljd gbove Ofrequiredbut avacuum relief valve and a check valve are required.
tiSkllrt](t:grtF;w(gasti?ieIg}%eeptiggsos Lneit%tmtn?l:meo\évz inech‘gst:goTheinstallation of an air-vacuum relief valve is not required for

mersiblgoump installations where check valves iastalled

thefloor and may extend through a concrete pump base or coa% he pump and above grade and there are no e in the

whereone is present. . O

Note: Itis recoﬁ"lmended that vent installations for pitless units be faoialled pumpdrop pipe unless entra'r_]ad n the well Watgr or_pressure.
to prevent damage to the integrity of factory units and paint systems. surgesarea concern and the installation of an air relief valve is

(c) If the well is flowing, the vent shalerminate above the necessaryr required by the department.
artesianwater level or a suitable automatic valve shall be pro (b) Sampling faucetAll pump dischage piping shall contain
vided. one or more sampling faucets meetitige following require

(2) WATER LEVEL MEASUREMENTS. (&) Provisions shabbe ments:
madefor measurement of static and pumping water levels inthe 1 o water sampling faucet shall be installed and located
completedwell by the use of an electritepth gauge, pressure,,,qireanpf any chemical addition avater treatment equipment
:L%?d:lfe:r an air line attached to the pump column and an a'fb allow for the collection of raw watetf possiblethe faucet shall

gaug . ) be located prior to any above grade check valve.
(b) The installation shall be constructed to prevent entraince 2. If chemical addition, water treatment, water storage is

foreign material. installed, a second entry point sampling faucet shall be installed

tifie(g)wﬁlgrl:nrﬁ(s) (;nifi:yagghgﬁelgzti?"egmggjrg?ggéig;pl?ﬁsi;%ﬁis as far downstream of the chemical injectiomter treatment, or

the minimum 2—inch diameter vgnt pipe aieanaintgained where ‘waterstorage as practical. If necessary to obtain a water sample
: i representingdinished water qualityawater service lateral shall be

applicable, and the specific approval of the department IBeroughtback into the building anfitted with a sampling faucet

obtained. X J - :
History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. afterbeing connected to the finished water main outsideufie-
ing.
NR 811.37 Pump discharge lines.  Pump dischage 3. All sampling faucets shall biestalled to terminate a mini
lines shall meet the requirements of teiction and as shown inmum of 12 inches above the flgdrave a down—-turned smooth
Figure Nos. 8 and 9 in the Appendix. endspout, be constructed of metal, have a minimum spout diame

(1) BURIED LINES. Adequate positive pressure shall be mairfer of 0.25 inches, be installed directly on the piping conveying the
tainedon all buried piping. Pump suctiand dischage lines waterwhenever possible, and be located in an area accessible for
which are to be buried shall be designed so that the line is undampling.

a continuous pressure head which is higher than the elewdtion (c) Check valve or other type of automatically closiadyve
theground surface under all operating conditions. Lines whereacheck valveshall be provided except if prohibited at pitless unit
positive pressure head which is higher than the elevation of th&ial1ationsunder s. NR 81.35 (5). Where extreme grpres

groundsurface cannot be maintained may be instalte lines ¢ ,-asoccur slow opening valves. voltage rampadtors. or other
areencased for their entire length in watertight pipe conduat or, J b g ; g e ’

. Lo . g meansof suge protection shall be provided.
tunnel. Buried suction lines which, under all operating cendi . ) )
tions, are not under a positive pressure head which is htghar () Meters. All municipal well pump dischge pipes, all oth
the elevation of the ground surface are not permitted. er-than-municipawell pumpdischage pipes with pumps dis
(2) ABOVE GRADE PIPING MATERIALS. Above grade pump dis chargingat a rate greater than or equal to 70 gallons per minute or

chargeline piping materials shall meet the requiremerfits. NR if chemical addition is practiced, all groundwater reservoir high—
811.28(5) (b). lift pumps if chemicaladdition is practiced, and all surface water

low-lift and high-lift combinegump dischaye pipes shall be
Q#)rvidedwith water meters to determine the quantity of water dis
charged.

(3) LOCATION OF APPURTENANCES. Pump dischae piping
containingappurtenances such as valves, sampling faucets, w.
meters,and other equipment shdle located above the ground i )

Note: It is recommended that an hour meter be installed for any pump motor where

surface. the pump dischage piping will not be provided with a water meter

(4) Pump-To-wasTE. All wells and high-lift pumpstations _ _ ;
shallbe provided with a means to pump to waste. This shall be a(e) Shut-off valve.A shut-of valve shall be provided.

pluggedteeor blind flange or a shut-balve followed by a hose  (f) Pressue gauge.A pressure gauge shall be provided.
connectioninstalled on the pump disclyg piping inside the  (g) Chemical injection tapA chemical injection tap allowing
pump station. For municipal and subdivision water systems,caemicalinjection, shall be provided and installed in accordance
valve and hydrant may be installed outside the pump station on thigh s. NR 81.39 (2) (f).

buriedpump dischage piping. History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
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SubchapterVI — Chemical Addition operatingrequirements cannot be met using stock chemical solu
tion, dilution of the chemical shall be required.

NR 811.38 General. This subchapter contains general (d) Flow paced chemical feedAutomatic proportioning of
requirementgor the design and construction for chematarage, chemicalfeed to rate of water flow shall be provided wheater
handling, and addition facilities. Specific treatmedesign flow rates will vary Chemical feed pumps shall be proportionally
requirementsare contained irsubch. VII. Specific operating flow paced by a signal from a water meter when diggheates
requirementsre contained in subch. | of ch. NR 810. ¢hemi  from a well or service pump will be variable over the pump cycle.
calsmay be applied to treat drinking water unless approved by fiéenapplicable, this includes variable output control devices as
department. This requiremenapplies to first time application, requiredby s. NR 81.34 (5).
temporary application, orwhen it is proposed to replace one (e) Anti-siphon devicesChemical feed pumgshall be pre
chemicalwith another The department shall be contacted priovided with anti-siphon devices meeting the following require
to discontinuing the use of any chemical. ments:

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. 1. All electronic positive displacement diaphragm metering
) pumpsshall be provided with a spring—opposed diaphragme
NR 811.39 Feed equipment. (1) NUMBER OF FEEDERS. anti-siphondevice or a spring opposed diaphragm type anti—
If chemical feed, such ahlorination, coagulation or other essensiphonand back pressure valdevice installed in the dischusr
tial processes, is necessary to produce a water quality méetingpiping of the chemical feed pumThe anti-siphon and back pres
primary maximum contaminant levels, a minimum of 2 feedersure functions may be part ok common device or separate
shall be provided so that a standby unit or combination of unigevices. Any back pressure valve shall be set to open at a pressure
will be available to replace thedast unit during shut-downs. greaterthan the maximum pressure in the piping or facilites
Spareparts shall be available for &ieders to replace parts whichwhich the chemical feed pump will disclgar Whera back pres
aresubject to wear and damage. surevalve is installed on the disclgarpiping of a chemical feed
(2) DESIGNAND cAPACITY. The design and capacity of chemi pump,it shall be preceded by a presswieef valve and a pressure
calfeed equipment shall meet all of the following requirementgaugeor other department approved means to verify that the back

(a) Separatechemical feed system&eparate chemical feedPressurevalve is operating satisfactory
systemsshall be provided in accordance with tfelowing 2. Digitally controlled daphragn meterirg pumps hall be
requirements: providedwith a pring opposel daphragn type anti-sipha and

1. A separate feed system shall be provided for eaemical. Packpressue valve cevice installed in he discharg pping of

- . . h icaf i ith i
2. Separatelisinfection chemical feed systems shall be prctgu%%himlca eed pump in &ccordane with the requiremers d

videdif pre— and post- watdreatment disinfection application

pointsare installed. backpressue valve cevice installed in the discharg pping of

3. Each chemical feed pump or gas feesfel take suction e chemica feed pump in accordane with the requiremert o
from its own dedicated chemical solution tank or gas cylinder§,pq 1.

The department may approve multiple chemical feed pumps or

gasfeeders fothe same process application point taking suction 4 1€ department may be contacted to request approval of
from the same chemical solution tank or gas cylindetisefol- an equivalent anti—siphon device or equivalargans of provid
lowing situations: ing anti-siphonprotection if the installation of the anti-siphon

devicesas requiredh subds. 1. to 3. is not practical given the prop

a. Where multiple water sources are disghag to thesame  gtiesof the chemical to be fed. Adequatstification shall be
location. In this case, a means shall be provided for determinipgyyidedto the department for the request.

the flow from each.|nd|V|duaI water sour.ce. (f) Location of chemical injectionl. Chemical solutionshall

b. Where multiple pumps are pumping from the same watgg prevented from being siphoned into the watepply Anti
source and dischging to thesame location through a combinedsiphonprotection shall berovided by dischaing chemicals at
heademipe. In this case, a means shall be provided for measurg¥intsof positive pressurand by providing anti-siphon devices
total flow. in accordancevith par (e), or through a suitable air gap or other

c. For the situations in subd. 3. a. and b., a single chemiefflectivemeans approved by the departmentpoit of continu
feederwith a singlefeed point or multiple chemical feeders withouspositive pressure shall be assured on the system side of the last
multiple feed points may be used, provided the installation meatsut—offvalve. If a second shut-fafalve is provided downstream
the other requirements of this subchapter of the primary shut-défvalve, the point of injection mape

Note: An example of subd. 3. a. would be multiplells dischaging to a single betweernthe 2 shut—dfvalves.

reservoiror water treatment planfin example of subd. 3. b. would be multiple high— .
lift pumps taking suction from a single reservoir and digghgrto a combined pump 2. All chemicals shalbe fed downstream of the check valve.

dischargepipe. Strong acids and bases such as fluorosilicic acid and sodium
(b) Acceptable chemicdeed pumps Positive displacement hydroxideshall be fed downstream of both the check valve and the

diaphragmmetering pumps, peristaltic chemical feed pumps §hut-offvalve.

otherpumps, as approved by the department, shall be useetto Note: It is recommended that all chemicals be fed downstream of both the check

liquid chemicals. Pumps shall be sized to match or exceed mag|¢and the shutékave. - o .
mum head conditions found at the point of injection. 3. If chemical feedings at a location without continuous pos

(c) Chemical feeder settingszeeders shall be able to supplyggreng{etzsgrr:\’,ggf s?gﬁofg”?gv (l)r;gclhnesr'ﬁ\iléz;tllZglLet%Lgrsgments shall
atall times, the necessary amounts of chemicahatccurate rate, . . . o .
throughoutthe range of feed.All positive displacement dia a. A suitable air gap shall be provided which is at a higher
phragmmetering pumps shall be operated at a minimum spegigvationthan the chemical solution tank. ,
settingof 12 strokes per minute. For positive displacement dia P. A dual head feeder with a small break tank located higher
phragm metering pumps with an adjustable stroke lertiyn thanthe chemical solution tank shall be provided.
pumpsshall be operated at a minimum of 20 percent of the-maxi c. A chemical feed pump dischyng without any air gap or
mum stroke length. Peristaltic chemical feed pumsipe! be oper breakbox may be approved ke department on a case-by-case
atedat a minimum ofl0 percent of the maximum feeder outpubasisif the installation is provided with a spring opposed dia
for the given interior diameter of the feed tube installédhese phragmtype anti-siphorand back pressure valve device. The

3. Peristaltc chemicalfeed pumps shal be povided with a
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back pressure valve shall be installed as close as possible to th¢d) Feeders shall be designed and controlled to provide €hemi

point of chemical addition. The spring opposed diaphragme cal feed rates proportional to flow and for variable flow rates shall

anti-siphonand back pressure valve device shall be installed lre paced by a water meter

accordancevith the requirements of pee) 1. (e) Automatic chemical feed rate control in combination with
(g) Makeup water lines.The makeup water supply lines toresidual analyzers which havalarms for critical values and

chemicalfeed tanks shall be protected from contamination CADA system reporting or recording charts may be used.

chemicalsolutions either by equippirtge supply line with baek (5) SoLUTION TANKs. The requirements for solution tanks, in

flow or backsiphonage prevention devices, or by providing an girNR 811.40 on storage and handling apply

gapbetween the supply line and the top of the solution tank.  (6) WeicHING scALES. Weighing scales shall meet the follow
(h) Chemical esistance. Materials and surfaces coming ining requirements:

contactwith chemicals shall be resistantthe aggressiveness of (3) Be provided for weighing cylinders at all plants utilizing

the Chemical SO|uti0n. chlorinegasl
(i) Dry chemical feedersDry chemical feeders shall mekée Note: It is recommended that indicating and recording type scales be used.
following requirements: (b) Be required forother solution feed unless comparable

1. Measure chemicals volumetrically or gravimetrically ~meansfor determining usage is approved by the department.

2. Provide efective dissolving and mixing of the chemical in  (€) Be required for volumetric dry chemical feeders.
the solution pot and provide gravity feed from solution pots, if (d) Be accurate enougb measure increments of 0.5% of load.

possible. (7) FeepLINEs. Feed lines shall meet the following require
3. Completelyenclose chemicals to prevent emission of dustents:
to the operating room. (a) Be as short as possible in length of run, of duratolep-

(j) Direct sewer connectionsgribited. No direct connection sion resistant material, easily accessikieoughout the entire
shallbe made between any sanitary or storm sewer and a draifeogth, protected against freezing, and readily cleanable.

overflow from any feeder or solution chamber or tank. (b) Slope upward from chemical source to feeder when con
(3) LocaTion. Chemical feed equipment shall meet the folveying gases.

lowing requirements: (c) Introduce corrosive chemicals in a mannemiaimize
(a) Be located neggoints of application to minimize length of potentialfor corrosion.

feedlines. (d) Be designed consistent with scale—forming or solids—de
(b) Be readilyaccessible for servicing or repair and observ#0siting properties of the watechemical,solution, or mixture

tion of operation. conveyed.

(c) Belocatedand have protective containment curbs so that (€) Not carry chlorine gas under pressure beyond the chlorine
chemicalsfrom equipment failure, spillage, or accidental drainfeederroom.
agemay not enter the watén conduits, treatment, or storage (f) Include corporation stops aneimovable injection nozzles
basins. whenapplication is into a pipe line of adequate diamebejec

(d) Be located within a containment basin capable of receivifign nozzles installed ira horizontal section of pipe shall be
accidentaspills, drainage, or overflows without an uncontrolledistalledup into the bottom half of the pipe.
dischargeoutside of the containment basin. A common contain (g) Be color coded in accordance with s. NR.28 (6).
mentbasin may be provided for each group of compatible chemi (8) ServVICE AND CARRIER WATER suPPLY. Water used fodis-
cals. At minimum, the containment basin shalldiEed to contain solvingdry chemicals, diluting liquid chemicals, operatatgn
thevolume of the lagest tank that could fail. Chemical containical feeders or as carrier water to deliver chemicals to injection
mentbasins shall not be provided with floor drainsapiped and locationsshall be from a safe, approved source with appropriate
ventedfloor drains discha@ing to sanitary sewers, holding tanksbackflow preventionprovided. The department may grant an
or the ground surface in accordance with s. NR23 (1) (h) may exceptionin cases where the finishedater quality will not be
be installed for chemical rooms outside of containmeains. affectedby additionof the chemical mixed with untreated water
Chemicalfeed pumps shall be located within the containmentHistory: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
basin. Piping shall be designed to minimize or contiemical . - )
spillsin the event of pipe ruptures. NR 811.40 Storage and handling.  Specific require

P ; entsregarding storagend handling are provided in the sections
wagsédt?;t:\c;cgteepdar?gg\:ﬁ grade, except if this requirement g%)veringthe particular chemical. Storagad handling instalta

. ) . tions shall meet the following general requirements:
fin é?eeBg el&cgtrgddge%ccordance with s. NRL&IB (5) if gachlo- (1) StorAGEFACILITIES. Storage facilities shall meet the-fol

| d ith's. NR 851 (2) if fluorosi °'ind requirements:
Iicigg;c?deisoﬁztaeg n accordance wit s. 851 (2) if fluorosi (a) Space shall be provided for at least 30 days of chesuipal

. ) cgly, convenient and &€ient handling, dry storage conditions, and
(4) ConTroL. Chemical feeders shall be controlled in aceor minimum of 1.5 truck loads Storage volume where purchase is

ancewith the following requirements: by truck load.

(a) Feeders may be manually or automatically controlled if the (b) Coveredor unopened shipping containers shall be pro
watersupply pumps are manually controlled. Where pumps ajgjed for storage unless the chemical is transferred into an
automaticallycontrolled, the feeders shall be automatically-coypprovedcovered storage unit. Solution tanks shall have overlap
trolled. In all cases, automatic contsifall be capable of revert ping or threaded covers that provide sanitary protection for the
ing to manual control when necessary chemical being stored. Lge tanks shall be covered and those

(b) The operation of the chemical feed pumps shall be-intevith top access openings shall have either threaded covers or the
lockedwith the operation of the appropriate well or service pumppeningsshall be curbed and fitted with overlapping covers.
Any controlled electrical outlet usddr any chemical feed pump Grommets pipe sealspr other sanitary means shall be provided
shallbe clearly marked. to create a sanitary seal where tubes, hoses, and pipes pass through

(c) Secondary control of chemidaled equipment shall be pro thewalls or covers of chemical storage tanks.
vided for fluoride chemical feed equipment in accordance with s. (c) Solution storage or day tanks supplying chemical feeders
NR 811.51 (4) or when required by the department. directly shall have at a minimum digient capacity for one day
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of operation. If the chemical solution is prepafrxin a powder (a) Equipment shall be provided for measuring quantities of

or slurry 2 solution tanks shall be required if necessary to assutemicalsused to prepare feed solutions.

continuity of feed. (b) Piping for chemicals shall be compatible with the chemical
(d) Solution storage or day tanks supplying feedimsctly beingconveyed.

shallhave a maximum capacisyich that daily chemical solution  (c) The following equipment shall be provided for each instal

usageis a minimum of 5% of the tank capacityhe department |ation where chemicals are handled:

may approve chemical container storage volumes thaldWv 1. where the eyesr body of any person may be exposed to

daily chemical solution usage less than 5% of the tank capacitynfurious corrosive materials, suitable facilities for quick drench

supportinginformationis provided to the department and theng or flushing of the eyes and body shall be provided as required

chemicalstorage container is placed on a scale, or andéprt  j,'s. Comm 32.15.

mentapproved method is installed, to accurately determine daily 5 p bper gloves, protective clothing, and safety goggles that

chemicalusage. Graduated lines shall not be used to determigg, ', tight seal with the face shall be provided for each operator
daily chemical usage in cases whtre daily use is less than 5%,

- h who prepares chemical solutions.
of the tank capacityIn any case, thmmaximum storage volume prep

shallnot exceed 45 days for sodium hypochlorite and 60 fiays 3. A dust respirator of the prescribed type shall be provided
all other chemicals. or handling dry chemicals iequired in the respective material

(e) Storage facilities shall be constructed af,lined with, saf%tydsta _sh_eet c;]r TI- t?omrr;BZﬂ;IS. fer of drv chemical
materialscompatible with the chemical being handled. (d) Provision shall be made ftite transfer of dry chemicals

- . . from shipping containers to storalgms or hoppers in such a way
() Mixing equipment shall be provided where necessary 45to minimize the quantity of dust generated. Control shall be
assurea uniform chemical solution strength. Continuous mixingrovidedby use of one of the following:

shallbe provided to malntaln_slurrles in suspension. 1. Vacuum pneumatic equipment or closed conveyor sys
(@) Meansshall be provided to accurately determine thgyms.

amountof chemical applied either by measurenwdrihe solution . : L . . N
levelin the tank oby weighing scales. Graduation lines shall b%ing.rSFacmtles for emptyingshipping containers in special eon

in increments of approximately 2% to 3% of tank capachy ' .
metershall be provided on the water fillline to a fluoride saturatar. 3. Exhaust fans and dust filterehich place the hoppers or
ns under negative pressure.

(h) For non-bulk tanks, suction lines shall extend into the tan Carts. elevat th iat hall b
throughthe tank cover Chemical feed pumps shall be installed. (€) Carts, elevators, or other appropriate means shall be pro
ata height above the maximum liquivel in the chemical storage videdfor lifting chemical containers to minimize lifting by opera
tank. Flooded suctions, fdyulk tanks and if necessary to preven ors. ) ) . )

loss of prime, may be approved lilge department on a case— (f) Electrical equipment shall be used which vatevent
by-casebasis. explosions particularly when using sodium chlorite and activated

(i) Adequate means of draining tanks shall be provided, bc[ﬁrbon. Equipment Sh.a” comply with ch. Comm 16.
theremay be no direct connection between drain piping and __ (9) Procedures fadisposingof empty bags, drums, carboys,
asanitary sewerChemicals shall not be dischead directly to a OF barrels shall minimize exposure to dusts or chemicals.
stormsewer Drain piping shall terminate at least 2 pipe diame _(h) Acids shall be kept in closeagid-resistant shipping cen
ters,but not less than 3 inches, above the overflow rim of a recef@iners,or storage units. rénsfer from shipping containers to

ing sump, conduit or waste receptacle. solutionor daytanks shall be through acid resistant hose or pipe
(i) Overflow pipes, if provided, shall ierned downward, be PY means of a transfer pump.

appropriatelyscreened, have a free air break disgaandbe (3) CHEmicaLs. All chemicals used to treat produce potable

locatedin a conspicuous location. watershall meet the following requirements:

(k) If subsurface locations for solution or storage taaes (&) Shipping containershall be fully labeled to include chemi
approvedby the department, the tanks shallfitee from sources Calname purity, applicable NSF/ANSI standard approval in-con
of possible contamination and located to assure positive drainfgfgnancewith par (b), concentration and supplier naraed
for groundwateraccumulated watechemicalspills, and over —address.
flows. (b) Chemicals shall meet the requirements of s. NR 810.09 (1).

(L) The design shall insure that incompatitﬂemicals are not History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
storedor handled in common areas.

(m) All buried chemical solution lines and gas lines shall be
installedwithin protective conduit piping. Each chemical solu NR 811.41 General treatment design. The design of
tion line shall be placed in its own protective conduit piping. treatmeniprocesses ardevices shall depend on evaluation of the

Note: When the chemical feed equipment will not be installed near the pointgtureand quality of the particular water to be treated and the
chemicalapplication it is recommended that chemical solution piping be '”Sta'%jesireMUaliw of the finished watefTreatment shall be provided

within protective conduit fronthe chemical feed equipment to the point of chemic . ; .
application. y each supplier of water if necessaryonder to ensure that the

(n) Gases from feeders, storage, and equipment exhausts ditfihed water supplied t@onsumers meets the primary maxi
be conveyed to the outside atmosphere above grade and renfogh contaminant levels containedah. NR 809 and is not objec
from air intakes. Liquid storage tanks shall be vented to the otfenableto an appreciable number of consumefe require
sidebut not through vents in common with day tanks. glelnzszof g?f%'gc treatment processes are provideds. NR

e : , .42t0 811.60.

(o) Permanent signs identifying the chemical for each fill tubde - "<~ . . L
shall be posted at chemicalfkuiading areas. Permanent signs History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
identifying the tank contents shall lgosted adjacent to or on NR 811.42 Treatment of water from surface water
chemicalstorage tanks. sources. Treatment of water from surface water sourstesi|
~ (p) Compliance with local, state, and federal safety codesgetthe following requirements:
including departmenbf commerce and OSHA codes, for other (1) GeneraLREQUIREMENTS. All public water supply systems
applicablechemical safety and handling requirements is requiregkawingwater from lakes, rivers, streams, or other surface water

(2) HanbLinG FaciLITEs. Handling facilities shall meet the sourcesshall, aftethe water is drawn, treat the water as provided
following requirements: in this chapter In general and & minimum, this treatment shall

SubchapterVIl — T reatment
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include coagulation, sedimentation, and filtration plus disinfec (5) REQUIRED ACTIONS FOR WELLS WITH NON-COMPLYING

tion or membrane filtration plus disinfection. Filtration iswATER QUALITY. One ofthe following actions shall be taken after
requiredin all cases. dtal plant removal and inactivation shallconsultingwith the department ifintreated water drawn from a
provideaminimum 99.9 percent (3—-log) inactivation©fypto- groundwatersource exceeds one or more of the primary maxi
sporidiumandGiardia Lambliaplus 99.99 percent (4-log) inrac mum contaminant levels in ch. NR 809 or a department health

tivation of viruses. advisory:

(2) TREATMENT REQUIREMENTS. The following treatment (a) The well shall be removed from service and permanently
requirementshall be met: abandoned.

(a) Conventional plants consisting of coagulatieedimenta (b) The well shall be removed from service and either recon

tion, and filtration that meet the turbidity requiremeints. NR  structedor provided with permanent treatment to provide comply
810.29(1) are granted thiellowing removal credits: 99.7 percenting water quality Wells may temporarily continue in service
(2.5-log)Giardia Lamblig 99.9 percent (3.0-log}ryptosporid- without reconstruction or providing permanérgatment only as
ium and 99 percent (2-log) virus. The remaining 68 perceapprovedby the department. Department approvaleiguired
(0.5-log)Giardia Lambliainactivation and 99 percent (2.0-log)prior to reconstructing the well or providing water treatment.
virus inactivation shall be provided by CT disinfection. For-conunderemegency conditions, the department may allow tempo
ventional plantsa minimum of one—half of the required CT shalrary use of awell from which bacteriologically contaminated

be provided after filtration. groundwatetis drawn if disinfection adequate to ensure afeer
(b) Log removal credit fomembrane filtration shall be siteis provided. In such cases, disinfection measures meeting the
specificas approved by the department. requirementf sub. (3) shall be provided. A continudosil

i ; ternotice may be required by the department during all or part
pr()(si)d:éiiglté?rhag{t%efégght may be requiired by the departmento this interim period if deemed necessary by the department to

(d) The department may approve any request for a deviati%rr?tempUbIIC health.

from required treatment methods baseddata which shows that _(6) C_;l_RhOUgDWATtER UNtDER THE”D'REtChT 'NFLUE'\f‘CE ?F SERFACEf
the requirements of this chapter are unnecessary in the specifféER: | N€ aepartment may allow thé use ot water crawn irom
case. a groundwater sourcihat has been determined by the department

. to be under the direct influence of surface water provided that

(3) Repunpbancy. Al critical treatmentcomponents shall be yoaimentfacilities meeting the requirements subch. Il of ch.
provided with redundancy o __ NR810 areprovided as approved by the department. The total

(4) CT vaLues. CT values for the inactivation @iardia  plant removal and inactivation shall provide a minimum 3-log
Lamblia Cryptosporidiumand viruses can be found in 8  inactivationof CryptosporidiumandGiardia Lambliaplus4-log
810.47to 810.62. inactivationof viruses. The disinfectant residual maintained in

(5) CHLORINE RESIDUAL REQUIREMENTS. The free chlorine thedistribution system and residual monitoring shalthe same
concentratiorin the water entering thaistribution system shall asrequired for treatment of water drawn from a surface water
beat least 0.2 mg/1 at the entry point to the distribution system awlircein s. NR 81.42(5). The department may approve modi
detectablethroughout the distributiosystem or the total com fied treatment requirementfor other—than—municipal public
binedchlorine concentration shall be at least 1.0 mgthe entry watersystems if surface water treatment is impractical andfif suf
pointto the distribution system and detectahl®ughout the dis  cienttreatment can be provided@he supplier of water shall con
tribution system. Continuous chlorine residuabnitoring of the tact the department to determine what modified treatment will be
water entering the distribution system shdlé provided as approved.

requiredin ss. NR 809.74 (2) and 810.38 (2) (). (7) Repunpancy. All critical treatmentomponents shall be
History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. provided with redundancy

(8) CT vaLUEs. CT values for the inactivation d@iardia
amblia, Cryptosporidium and viruses can be found in &R

10.47t0 810.62.
History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.

NR 811.43 Treatment of water from groundwater
sources. Treatment of water from groundwater sources sh
meetthe following requirements:

(1) DISINFECTIONCAPABILITY REQUIRED. All existing and new
municipalwater systems and all other-than—municipal water sys NR 811.44 Pilot testing. Pilot testing is required testab
temsconstructed or modified after December 1, 2010, shall ksh effective treatment and operation requirements for tneat
providedwith equipmentind the necessary appurtenances whighent methods, if revisions are proposed to existing treatment
cancontinuously disinfect the wateThe department may requiremethods,if the water quality poses significant treatment issues,
theinstallation of disinfection equipment at existiothher—than— andif design parameters need todetermined for the first time
municipalwater systems if necessary to ensure a safe water spipfor the specific site conditions. The department may waive the
ply. pilot testing requirement if information on other locations where

(2) DISINFECTANT RESIDUAL REQUIREMENTS. Disinfection of the proposed treatment methods using similar water quality are
waterdrawn fromgroundwater sources is to supplement and natreadyin place and operating successfully is available or if other
replaceproper well location, construction, and source protectiojustification necessary to support the proposed treatment pro
Whendisinfection of water drawfrom a groundwater source iscessess submitted to the department. Pilot testing shall address
requiredto maintainbacteriologically safe watethe residual thefollowing requirements:
maintainedn the distribution system and the residual monitoring (1) Plans,specificationsand an engineering report detailing
is the same as that required for surface water in s. NRI815). the proposedilot plant design, operation, sampling, lab analyses,

(3) DISINFECTION REQUIREMENTSFOR WELLS. Specific disin andany waste disposal shall be submitted to the department and
fection requirements for wells are providedsimbch. Il. Any addi  the written approval of the department shall be obtained prior to
tional disinfection requirements for wells will be developed by theonstructingor operating the pilot plant. At minimum, the pilot
departmentf necessary on a case by case basis. plant proposal shall address the following issues, where they

(4) DISINFECTION OF GROUNDWATER EXPOSEDTO THE ATMO-  @PPIY:

SPHERE. Disinfection of water drawfrom groundwater sources (&) Pilot plant treatment design including all operating param
shallbe required in facilities which expose the water to the atmeters.

spheresuch as open basins, open filters, air stripping towers, (b) Length of pilot plant operation. The pilot plant shall eper
gravity aerators. atelong enough to establish the treatmerf¢aiveness, media

RegisteNovember 2010 No. 659


http://docs.legis.wisconsin.gov/code/admin_code

File inserted into Admin. Code 12-1-2010. May not be current beginning 1 month after insert date. For current adm. code see:

http://docs.legis.wisconsin.gov/code/admin_code
101 DEPARTMENT OF NATURAL RESOURCES NR 811.46

run lengths, wastewaterolumes and characteristics, and any (k) Contaminatiorirom sources such as those listed in sub. (7)
othernecessary operating parameters. The pilot plant shall ogerminimized by providing down-turned, louvered or hooded,
atethrough a minimum of 2 treatment cycles or as determined sgreenedir inlet or outlet openings. Screens shall be constructed

the department. of 24—mesh corrosion resistant material.
(c) Chemicals and chemical feequipment to be used along (L) Exhaust air is dischged directly to the outside atmo
with chemical addition rates. sphereand in a location that will be protective of public health.
(d) Waste disposal. (3) PRESSUREAERATION. Pressure aeration installations shall
(e) Operator safety meetthe following requirements:
() Backflow or back—siphon protection for any water system (a) Pressure aeration may be used for oxidation purposes.
facilities that the pilot plant may be connected to. Pressureaeration willnot be approved for removal of dissolved
(g) Pilot plant security gases.

(2) A report summarizing the results of the pilot plant testing (b) Filters following pressure aeration shall be provided with
and making recommendations for any full scale water systeaglequateexhaust devices for release of air

improvementshall be submitted to the department for revaen (c) Pressure aeration devices shaltlbsigned to cause a thor
commentby the owner or the own'srrepresentativprior to or - oughmixing of compressed air with the water being treated.
alongwith the submittal of plans and specifications for pey (d) Pressure aeration devices shall provide screened and fil
manentinstallations. teredair that is free of obnoxious fumes, dust, dirt, and other con
History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. taminants.
NR 811.45 Aeration. Aeration treatment devices (€) Air compressors supplying pressure aerators shall be oil-

describedn this section may be used for oxidation, separation tgss.

gasesor for taste anador control. Air stripping towers shall  (4) OTHERMETHODS OF AERATION. Other methods daderation
meetthe requirements of s. NRB53 (2), which can be used formay be approved by the department only if a gilaint study con
the removal or reduction of some volatileganic compounds. ductedin accordance with s. NR 884 demonstrates the meth

Thefollowing requirements shall be met: od’s effectiveness. Methods include sprayidiffused air and
(1) NATURAL DRAFT AERATION. The design for naturalraft mechanicaberation. The treatment processhkall be designed
aerationshall provide that: to meet the particular needs of the water to be treated.
(a) Water is distributed uniformly over the top tray (5) DisINFECTION. Aerated water other than from pressure aer

gtionshall receive continuous disinfection treatment. A corpora
tion stop shall be provided on thdet piping to all non—-pressure
aerators to allow disinfection for engency or maintenanqaur-
poses.

(6) ProTECTIONFROMWIND. Aerators that dischge through
?ﬁe atmosphere shall be protected by being placed in a louvered
enclosuredesigned to provide easy access to the interior

(7) PROTECTIONFROMCONTAMINATION. Aerators that are used

(b) Water is dischayed through a series of 3 or more trays wit
separatiorof trays not less than 6 inches.

(c) Trays are loaded at a rate of one to 5 gallons per nfimute
eachsquare foot of total tray area.

(d) Trays have slotted, heavy woven wire mesh with 0.5-in
openingsor perforated bottoms.

(e) Perforations aré/1gto 1/, inchesin diametey spaced one

to 3 inches on centers, when perforations are used. e : X
Construction is of durable material resistant to the a rfor oxidation or removal of dissolved gases framters that will
_(® e oot aad dicsol/od 99745 given no further treatment other than chlorination shall be pro
sivenest the water and dissolved gasses. _ _ tected from contamination from insects and birds, obnoxious
_ (9) Contamination from sources such as those listed is sub. f{fhes all types of precipitation and condensation, and windborne
is minimized by providing down-turned, louvered or hoode@eprisor dust.
screenedhir inlet or outlet openings. Screens shall be constructed(g) BypassPIPING. Bypasspiping and any associated valves

of 24-mesh corrosion resistant material. _ or other appurtenances shall be installed to allow water to be
(h) Exhaust air is dischged directly to the outside atmosphergyynassediround a non-pressure aerator unless the aerator is nec

(2) FORCED OR INDUCED DRAFT AERATION. The design for the requirement is waived by the department because the water
forcedor induced draft aeration shall provide that: systemhas access to othemter sources that can provide at least

(a) Water is distributed uniformly over the top tray anaverage day supply of water

(b) The blower and blower motor are weatherproof and are (9) ReDUNDANCY. Redundant aeration systesiwll be pro
installedin a weather-tight, screened enclosure. vided for units installed tawomply with primary maximum cen

(c) There is an adequate countercurfent of air through the taminantlevels unlesshe requirement is waived by the depart
enclosedaeration column. mentbecause the water system has access to other water sources

(d) Aerator trays are loaded at a rate of onegalbns per min  thatcan provide at least an average day supply of water
ute for each square foot of total tray area. (10) WATER QuALITY. A metal smooth—-end sampling faucet

(e) Water will dischage through a series of 5 or more trays witistalledon the aerator outlet piping and test equipment shall be
separatiorof trays not less than 6 inches or as approved by tHg)Vldedtlo test for appropriate water quality parameters follow
department. Ing aeration such adissolved oxygen, pH, iron, manganese,

() Construction is of durable material resistant to the aggn{gt_jongas, and carbont_dlom??l;en reth_ured by the d?partment
sivenesof the water and dissolved gasses. 0 Insure proper operation ol the aeration equipment.

.. X ) History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.

(g) The aerator is insect—proof, watertight, and light—proof.

(h) The air intake is located abogeade and the air introduced NR 811.46 Arsenic removal. The following minimum
into the column is as free as possible from contamination sourgeguirementshall be mewhen the following treatment methods
suchas those listed in sub. (7). areemployed for arsenic removal:

() The water outlet is adequately sealed to prevent unwanted1) PiLoT TEsTING. All process designs shall be based on infor
lossof air. mationfrom a pilot study unless waived Hye department based

() Interior and exterior sections of the aerator can be eagilgon previous demonstration that the process design Vidtef
reachedor removed for maintenance. tively remove arsenic based upon the water quaditye treated.
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Documentatiorshall be submitted to the department to support a. Hopper bottoms or be equipped with continuous meehani

any pilot test waiver cal sludge removal apparatus, and provide arrangements for
(2) OXIDATION AND FILTRATION. Arsenic Il shall beoxidized —dewatering.

by chemical or physical processes or bimtlarsenic V and then b. Cover or superstructure.

filtered out. 2. ‘Inlet.” Incoming water shall be dispersed across the full

(a) Adequate detention time shall be providletecessary to width of the line of travel as quickly as possible. Slantuiting
completethe conversion to arsenic V before filtration. shallbe prevented.

(b) Ferric chloride or ferric sulfate shall be added tonhter 3. ‘Bypass.’ Provisions for bypassing presedimentation
supplyfor water with less than a 20 to 1 ratio of iron to arsenic ffasinsshall be included.
necessarin order to provide adequ._ate arsenic remO\ieqlehcy. ) 4. '‘Detention time.” Three hours detention is the minimum
(3) ADSORPTIVEMEDIA. Metal oxide coated adsorptive mediaseriod required for presedimentation. Grealetention may be
may be used as the sole means of removing arsenic or in ceop Buiredin individual cases of chemical pretreatment.
tion with or as a polishing unit after oxidation and filtratioh . , .
5. ‘Raw water samples.” A means for collecting raw water

arsenic. ) . - :
. . mplesprior to any chemical addition shall be provided.
(@) The adsorptive media shall be NSF/ANSI Standard gf(b) Rapid mix. Mixing shall mean the rapid dispersion of

appéov_?:n Qlcctortdznce \éwfth Sl'dNR. 810.hOEI9I (Sd)d the followi chemicalsthroughout the water to be treated, usually by violent
(b) The pilot study and final design shall address the fo OWIh:‘j‘ifbitation. For surface water plants using direct or conventional

Issues: itrat g . h hfiItration, the use of a primary coagulant is required at all times.
1._Pre- ancpost-filtration adjustment of pH to enhance the ; jiuing ' The detention period shall not be more than

arsenlcremova! rate and red“‘?e water corr.oswlty. . thirty seconds with mixingequipment capable of imparting a
2. Conversion of the arsenic Il to arsenic V prior to f'ltrat'onminimumVelocity gradient (G) oét least 750 feet per second per
3. Oxidation and filtration of iron and manganese to prevefdot. The appropriate G value and detention time shall be-deter
fouling of the media. mined through jar testing.
4. Concentrations of sulfate adasolved solids in the source 2. ‘Equipment.’” Basins shall be equipped witiechanical
waterand the need to remove or reduce the concentrations in Oﬁﬂ@iing devices unless other methods, suchafting, or injec
to maintain treatment #€iency and minimize media fouling.  tion of chemicals at a point of high velocityre approved by the
(4) OTHER ACCEPTABLE TREATMENT METHODS. Coagulation departmengfter determining that the othexquirements of this
andfiltration, anion exchange, electrodialysis, membrane filtra&hapterwill be met. riable speed drive equipment is reeom
tion, and lime softening are treatment methods that may alsorhended.

usedto remove arsenic. The pilot study and final desigall 3. ‘Location.’ The rapid miand flocculation basin shall be
addresshe following issues, if applicable: asclose together as possible.

(a) Pre-and post-treatment adjustmeinpH to enhance the () Fjgcculation — slow mixing.Flocculation installations
arsenic removal rate, prevent scaling, or fouling of the treatmefly'meet all of the following requirements:

equipmentand reduce water corrosivity - . .
. . . . 1. ‘Basin design.’ Inlet and outlet design shall pre\smart
(b) Conversion of the arsenic lll vsenic V prior to removal. ;.. iting and destruction of floc. Series compartments shall be
(c) Oxidation and filtration of iron and manganesetevent providedto minimize short—circuiting and to provide decreasing

fouling of the treatment equipment. mixing enegy with time. Basins shall be designed so that individ
(d) The use of ferric chloride, ferric sulfate, alum, or a polymefal basins may be isolated without disrupting plant operation. A
ascoagulant aids. drainor pumps or both shall be provided to allow dewatering and

(e) Concentrations of sulfate and dissolved solids in the soustedgeremoval.
waterand the need to remove or reduce the concentrations in order2, ‘Detention.’ Flow—through velocity may be not less than
to maintain treatment f¢iency and minimize treatmerfjuip 0.5 nor greater than 1.5 feet per minute with a detention time for
mentfouling. . floc formation of at least 30 minutesaplered engy with dimin
History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. ishing velocity gradient shall be considered in the design of the
flocculationbasin.

3. ‘Equipment.” Agitators shall be driven by variable speed
. . . o drivesor other means which vatie peripheral speed of paddles
| t'(l) Prdowdgamlr:mtw_um of 2 units each for rapid mix, flocCu jy the rangeof 0.5 to 3.0 feet per second and the tip speed of verti
ationan 597 imen "’} 1on. o ) . cal shaft impellors in the range of 6 to 10 feet per second. Uniform
(2) Permit operation of the units either in series or parallelmixing shall be provided to prevent settling in the flocculation
(3) Be constructed to permit units to be taken ousedfvice basin.

NR 811.47 Clarification. Plants designetb reduce sus
pendedsolids concentrations prior to filtration shall:

without disrupting operation with drains or pumgzed to allow 4. ‘Piping.” Flocculation and sedimentation basins shall be
dewateringn a reasonable period of time. asclose together as possible. The velocity of flocculatater
(4) Providemultiple-stage treatment facilities if required bythroughpipes or conduits to settling basins may not be less than
the department. 0.5 nor greater than 1.5 feet per second. Allowances shall be made
(5) Be started manually following shutdown. to minimize turbulence at bends and changes in direction.

(6) Minimize hydraulic head losses between units to allow 5. ‘Otherdesigns.’ Bdfing may be used to provide floccu
future changes in processes without the need for repumping. lation only afterapproval by the department. The design shall be
(7) Meet the following specific requirements: suchthat the velocities and flows in this section shall be main
(a) PresedimentationWaters containing high turbidity or hay t@ined.
ing unusual treatment requirementsy require pretreatment, 6. ‘Superstructure.” A superstructure shall be provided over
usuallysedimentation or detention either with or without the-addihe flocculation basins.

tion of coagulation chemicals. (d) Sedimentation.Sedimentatiorshall follow flocculation.
1. ‘Basin design.’ Presedimentation basins shall have the fdhe detention time for fctive clarificationis dependent upon
lowing: factorsrelated to basin design as well as the nature of the raw
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water,such as turbiditycolor and colloidal matteand taste and  (e) Solids contact unitUnits designedbr combined softening
odor causing compounds. andclarification, if water characteristics, especially temperature,
1. ‘Detention time.’” Plants with conventional sedimentatiof© not fluctuate rapidly and flow rates are uniform and operation
shallprovide a minimum of 4 hours of settling time. This rbay IS continuous, may be usedsipecifically approved by the depart
reduced to 2 hours for lime-soda softerfiagjlities treating only Ment. Units shall be designed for the maximuniform rate and
groundwater.Also, reducededimentation time may be approved€ adjustable to changes in flowhichare less than the design
whenequivalent éective settling is demonstrated or when everate and for changes in water characteristicsmiimum of 2
flow rate is not more than 0.5 gallons per minute per square fodfitsare required unless the department waives this requirement.
2. ‘Inlet devices.” Inlets shall be designed to distribute t or plants with multiple unitsthe rated capacity of the plant shall

waterequally and at uniform velocities. Open postsomeged eavalllable with one unit out of Service. -
ports,and similar entrance arrangements are requiretiaffe 1. ‘Installation of equipment.’ Supervision by a representa
shall be constructed across the basin, close to the inlet end, &®jof the manufacturer shall be provided whenewechanical
project several feet below the water surface to dissipate inRguiPments installed and at the time of initial operation.
velocitiesand provide uniform flows across the basin. 2. '‘Operating equipment.’A complete outfit of tools and

3. ‘Outlet devices.’ Outlet devices shall be designadao accessorieshall be provided. Laboratory equipment to control
tain velocities suitable for settling in the basin and to minimiZ&€ treatment process shall povided at all waterworks. In addi
shortcircuiting. The use of subngad orifices is recommendedtion, sampling taps with adequate piping located to petineit
in order to provide volume abovke orifices for storage when collectionof samples of water from critical portions of the units
thereare fluctuations in flow shallbe provided. _ _ _

4. ‘Weir overflow rate.” The rate of flow over the outlet weir  3: ‘Chemical feed.” Chemicals shak applied at points and
may not exceed 20,000 gallons per day per foot of weir lengtPy Means as to ensure satisfactory mixing of the chemidttis
If submeged ports or orifices are used as an alternate for overfIi¢ Water o _
weirs,they may not be lower thahfeet below the flow line with 4. ‘Mixing.” Mixing devices employed shall be constructed
flow rates equivalent to weir loadings. The entravelcity to provide adequate mixing of the raw water with previously
throughthe submeged orifices shall not exceed 0.5 feet per seformedsludge particles ant prevent deposition of solids in the
ond. mixing zone. Arapid mix device or chamber ahead of the solids

5. ‘Drainage.’ Basins shall be provided with a means f&ontactunit may be required by the department. .
dewatering. Basin bottoms shall slope toward the drain not less 5. ‘Flocculation.” Flocculation equipment shall be adjustable
thanone foot in 12 feet wheraechanical sludge collection is notby speed, or pitch or both, prowde fpr coagu[atlon to occur in a
provided. separateehamber or béted zone within the unit, and provide a

6. ‘Covers., Covers or superstructures are required at flgcculationand mixing period of not less than 30 minutes.
plants. Where covers are used, access hatches shalbbiled 6. ‘Sludge concentrators.” Sludge concentrators shall pro
aswell as drop light connections so tissiservation of the floc can vide either internal or external concentrators in order to obtain a
takeplace at the inlet, midpoint and outlet of the basin. concentratedludge with a minimum of wastewater

7. ‘Ve|ocity_’ The Ve|ocity [hrough set’[”ng basins may not 7. ‘Sludg_e removal.’ Sludge removal design shall provide all
exceed).5 feet peminute. The basins shall be designed to-minPf the following:

mize shortcircuiting. Fixed or adjustable Higfs shall be pro a. Sludge pipes not less than 3 inchediameterarranged

vided as necessary to achieve the maximum potentialdaofica=  to facilitate cleaning.

tion. b. Entrance to sludge withdrawal piping to prevent clogging.
8. ‘Overflow.” An overflow weir or pipeshall be installed, c. Valves located outside the tank for accessibility

which will establish the maximum water level desired on top of . ;
the filters. It shall dischge by gravity with a downturned pipe wi(}h%r;veﬁ:‘hrtclneni Iﬂgaﬂgﬁ.erator o observe or sample sludge being

elbow a minimum of one foot above a concrete splash pad an 8 ‘Cross— - * Sludge blow£oitl d drai
shallbe covered with 4-mesh corrosion resistant screen at-a loga - ross—connections.” Sludge blowralitlets and drains
tion where the dischge is visible and where theater can be Shall terminate and dischge atplaces approved by the depart
appropriatelydrained. ment. Cross—connection control shall be included for all potable

waterlines such as those used to backflush sluidgs or flush

9. ‘Safety’ Guard rails shall be installed around openinggainsif potable water could become contaminated by nonpotable
which may be hazardous to maintenance personBetmanent

. e ater.
ngﬁ;gg&ea?hdehsvlgfef E?}Lﬁ)e provided on the inside walls é’,\f 9. ‘Detentionperiod.” The detention time shall be established

. L . . ._onthe basis of the raw water characteristics and local conditions
10. “Sludge collection.” Mechanical sludge collection eguiPihataffect the operation of the unit. Based on design flow rates,
mentmay be provided. » _ the minimum detention time shall be 2 to 4 hours for suspended
11. ‘Sludge removal.’ Facilities for disposal of sludge areolidscontact clarifiers and softeners treating surface waters, and
requiredby the department. Sludge removal design shall providsnieto 2 hours for the suspended solids contact softeners treating
a. Sludge pipesiot less than 3 inches in diameter and senly groundwater
arrangeds to facilitate cleaning. 10. ‘Suspended slurry concentrate.’” Softening units shall be
b. Entrance to sludge withdrawal piping to prevent clogginglesignedso that continuous slurry concentrates of 1% or more, by
c. Valves located outside the tank for accessibility weight, can be e‘éctlveily maintained. _ _ _
d. Provisions fothe operator to observe and sample sludge 1. ‘Water losses.’ a. Units shall be provided with suitable
beingwithdrawn from the unit. ontrols for sludge withdrawal.
12. ‘Sludge disposal.” Sections N&1.858 and 81861 b. Total water loss may not exceed 5% for clarifiers or 3% for
contain additional specific requirements for sludge disposatCfteningunits. _ _
Flushinglines or hydrants shall be provided to backflush sludge €. Solids concentration of sludgéschaged to waste shall be
lines and basins or for other purposes. Protection shairte atleast 3% by weight for clarifiers and 5% by weight for softeners.
vided for all potable water lines used if potable water could 12. ‘Weir or orifices.” The units shall be equipped with either
becomecontaminated by nonpotable water overflow weirs or orifices. Wirs shall be adjustable, at least
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equivalentin length to the perimeter of the tank, amhstructed tion—feed—gas-typehlorination chemical feed equipmesttall
sothat surface water does not travel over 10 feet horizontallylie designed to operate between 30% and 70% of the rotameter
the collection trough. capacity. This may require that 2 rotameters be provided, one for
13. ‘Weir or orifice loading.” Wir loading may not exceed hormalfeed rates and one femegency feed rates. For all chemi
20 gallons per minute per foot of weir length for units used f@@l feed systems, the engency feeder setting shall be designed
softenerspr 10 gallons per minutger foot of weir length for units to provide a minimum of 2 mg/l of chlorine.
usedfor clarifiers. Where orifices are used, the loading rate per (c) Standby equipmentWhere chlorination is necessary for
foot shall be equivalent to weir loadings. Orifices or weirs shalrotectionof the water supplystandby equipment of didient
produce uniform rising rates over the entire area of the tank. capacityshall be available to replace thegiest unit during shut—
14. ‘Upflow rates.” Unless supportirdata is submitted to the downs. Spare parts shall be made available to replace parts sub
departmentind the department grants an exception, the followifgct to scaling, wearand breakage.

ratesmay not be exceeded: (d) Automaticproportioning. Automatic proportioning chlo
a. 1.75 gallons peminute per square foot of area at the slurrginatorsshall be required whetke rate of flow of the water is not
separatiorine if units are used for softeners. reasonablyconstant or wherthe rate of flow of the water is not

b. 1.0 gallon per minute per square foot of area at the sludganuallycontrolled.
separatiorine if units are used for clarifiers. (2) PoinT OF AppPLICATION. Chlorine application points shall
(f) Tube or plate settlersProposals for settler urtitarification ~meetthe following requirements:
shallinclude pilot plant or a fulbcale demonstration or both satis  (a) Chlorine shalbe applied at a point which will provide the
factoryto thedepartment prior to the preparation of final plans anéaximum contact time. Provisions shall be made to minimize
specificationdfor approval. Settler units consisting of variouslshort—circuiting.
shaped tubes or plates which are installed in multiple lay®ls 1y At plants treating surface watgiping provisions shabe

atan angle to the flowmay be used for sedimentatidoliowing  madefor applying chlorine to theaw water settled or clarified
flocculation. Tube or plate settler installations shall meet the fOWater filtered watey and the plant éfient.

lowing: (c) At plants treating groundwatemrovision shall be made for

1. “Inlet and outlet considerations.” Design the inlets and out,\ving chiorine to the raw watehe clearwell inlet, and the dis
letsto maintain velocities suitable for settling in the basin and argepiping as applicable.

minimize short—circuiting. . . .
2. ‘Drainage.’ Drain piping from the settler units shall b%i (d) At plants treating groundwater where CT is required by the

. - . ) artmentprovision shall be made for applying chlorine to the
sizedto facilitate a quick flush of the settler units and to prevepfvewater atp the inlet to all CT reservoir dgt?ar}{tio% basins, and the
flooding other portions of the plant. )

; ! e . .. high-lift pump dischaye piping as required by the department.
a I:ht E;%ﬁﬁ%ﬁgg&%:&?ﬁg‘gh Units shall be located within (3) RESIDUAL TESTING EQUIPMENT. Chlorine residual testing
P ) equipmentshall meet the following requirements:

4. ‘Application rate for tubes.” A maximum application rate . . . -
of 2 gallons per minute per square foot of cross—sectional arﬁa(a) Chlorine residual testing methodology shall be as specified

unlesshigher ratesre successfully shown through pilot plant o $. NR 809.563 (2),able R. The equipment shall enable mea

— . ; suremenbf residuals to the nearest 0.1 mg/1ha range below
w]e;r)]lténtdemonstratlon studies and are approigdhe depart 0.5 mg/1 and tahe nearest 0.2 mg/1 between 0.5 mg/1 to 2.0

. I , . . .mg/l.
S. Appllcatlon ratefor plates. A maximum plate Ioadlng Note: It is recommended that all systems, atinimum, use an instrument using

rateof 0.5 gallons per minute per squéoet, based on 80 percentthe DPD colorimetricmethod with a digital readout and a self contained light source.
of the projected horizontal plate area. Automaticchlorine residual paceesid recorders are recommended where the chlo
.rine demand varies appreciably over a short period of time.

6. "Flushing lines.’ Flushing lines shall be provided to facili (b) Water systems that rely on chlorination for inactivatién
tattta)m?(mt_err\]ancand shall be properly protected against baCI(ﬂo\{\)lacteriaor other microgganisms present in the source water shall
or ?C ‘Psllp onage; Modul hall be placedi f stabl havecontinuous chlorine residual analyzers and otlgglipment
hvdredl acerge.nt. Od ules shall be pgﬁfﬂnml‘esg Staf € thatautomatically shut down the facility when the chlorine residu
by rau |ctcon |t||o?s| ana in %r%asthneared ! t launders for gisrequired by the department are not met. The department may

asinsnot complietely covered by the modules. _approveless than continuous monitoring for municipal wates

8. ‘Inlets and outlets.’ Inlets and outlets shall conform Wlthgms Serving 3,300 or fewer peop|e aomer—than—municipa|
par (d) 2. and 3. . watersystems on a case—by-case basis providedepitcement

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. measuresr practices are implementéd provide comparable

L L . ublic health protection.
NR 811.48 Chlorination.  Chlorine installations shall P P .
meetthe following requirements: (4) CHLORINATOR PIPING. The water supplyiping shall be

(1) CHLORINATION EQUIPMENT. (a) Type. The following types designedo preventontamination of the treated water supply by

. ) JF== sourcef impure or unknown qualityPipes carrying elemental
of chemical feed equipment may be used to feed chlorine:  ;4,iq or dry gaseous chlorine undessure shall be Schedule 80

1. Solution-feed-gas-type chlorinators. seamlesssteel tubing omther materials recommended by the
2. Hypochlorite feeders of the positive displacement typeChlorinelnstitute. PVC pipe may not hesed. Chlorine solution
3. Digitally controlledconstant stroke length positive -dis piping and fittings shall beubber PVC, polyethylene, or other

placementype. materialsrecommended by the Chlorine Institute.
4. Peristaltic type. (5) Housing. Chlorine gas feed and storage installatistml
5. Tablet chlorinator type. meetthe following requirements:

(b) Capacity. The chlorinator capacity shall be such that a free (8) Chlorine gas feed and storage installations shall be sepa
chlorine residualof at least 2 mg/1 can be attained in the watéatedfrom other operating areay gas-tight rooms or enclosures
aftera contact time of at least 30 minutes when maximum floy order to prevent injury to personnel and damage to equipment.
ratescoincidewith anticipated maximum chlorine demands. -Lig (b) Chlorine gas rooms shall be provided with a safety glass
uid chemical feed equipment shall be designed to operateirispectionwindow installed in an interior wall or exterior door to
accordancavith the requirements of s. NRB39 (2) (c). Solu permitviewing of the interior of the room and the equipment.
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(c) Chlorine gas rooms shall be provided with a minimum @fasmasks shall be availableadt installations where chlorine gas
onedoor having emgency or panic hardware opening outwards handled and shall be placed outside every room wiigoene
to the building exterior Rooms may have additional doors to thgasis used or stored. At installations utilizing 100— or 150—pound

building exterior cylinders,an agreement with the local fire department which has
(d) Chlorine gas rooms shall be heated to prevent freezing @itiapproved typef gas mask for the fire department to handle
insureproper operation of the equipment. watersystem chlorine gas leaks may be apprdwethe depart

ent.Instructions for using, testirgnd replacing gas mask parts
shall be posted. Other protective clothing shall be provided as
necessary.

(b) A bottle of concentrated ammonium hydroxide, 56 percent
ammoniasolution, shall be available for chlorine leak detection.

(c) If pressurized chlorine gas is present, continuous chlorine

(e) Chlorine gas cylinders shall be provided with restraints
preventmovement of the cylinders.

(f) Full and empty cylinders of chlorine gas shall be:
1. Isolated from operating areas.
2. Restrained imposition to prevent movement of the cylin

ders. . ) leak detection equipment shall be installed and equipped with
3. Stored in rooms separate from ammonia storage. bothan audible alarm and a warning light. Automatic g@ecy
4. Stored in areas not in direct sunlight or exposed to exceslorinecylinder shutdown valves shall also be provided.
sive heat. (d) If toncylinders are used, leak repair kits, approved by the

(9) Pressurized chlorine feed lines may not carry chlorine g@slorine Institute, shall bavailable at the waterworks or a nearby
beyondthe chlorine roomVacuum chlorine feed lines may carryfire department.
gasbeyond the chlorine room if the chlorine lines are either sched (g) Ammoniation. Housing and ventilation for ammoniation

ule 40 polyethylene tubing or schedule 80 PVC pipelyethyt  shajimeet the requiremenits subs. (5) and (6) for chlorine. Hew
enetubing shall be enclosed &protective conduit running from eyer, the fan inlet shalbe near the ceiling and the fresh air inlet
the chlorine room to a point near the eject@he end of the cen  shallpe neathe floor Ammonia storage and feed facilities shall
duitin the chlorine room shall be sealed. Polyethylene tubing c@f: separate from chlorine facilities because of ¢benbustion
nections shall be made using tube adaptors especially designe¢giard. A plastic bottle of hydrochloric acid shall be availzinel
this purpose. PVC pipe joints may be socket welded using P\{sedfor leak detection.

cementor threaded using polytetrafluoroethylayipe joint tape. ) CALCIUM HYPOCHLORITETABLET CHLORINATORS. Calcium

_(h) Premanufactured chlorine cabinets may be used for retrgfifhochioritetablet chlorinators shall meet the following design
situationsonly. These cabinets shall have an observation windoyquirements:

fan, air intake, and light as required in pds) and sub. (6) faror- (a) Calcium hypochlorite solution formationThe calcium

mal chlorine gas rooms. - . . ! .
Note: Itis recommended that these cabinets not be placed on the sunny side OPMCFOCth“teSOIUtlon shall be produced biyssolving tablets with

building. adepartment approved feed water source using an erosion cham

(6) VENTILATION OF CHLORINEGASROOMS. Ventilation of chle ~ P€r or an upwardlirected spray system. The department may
rine gas rooms shall meet the following requirements: appI’O\l{ﬁ o;ther rlnet;hodsftor ttehchnol%gy_ttfolr p;o%uciloglfmum

a) One complete air change per minute shall be rovidg pocnionte: solution ater the submittal of data from a
wh(erzthe room ispoccupied. ep P épartment—approvqlﬂl_ot program. . .

(b) Theexhaust fan suction shall be near the floor as far as (b) Tablets. The calcium hypochlorite tablets used in the chlo

. i~ . : : ator shall be supplietty the manufacturer of the tablet chlori
practicalfrom the door andir inlet, with the point of dischge natorequipment. The supplier of the calcium hypochlorite tablets

locatedto avoid contaminationf air inlets to other rooms and h i
structuresandto avoid being blocked by snow or other obstruc[s‘;ggg?r\]/ 2&"33&2%@;%@ﬁ'Rséalgdgéd 60 certification for the

tions.
e\;l (c) Tablet hoppers.1. The tablet hopper shall bized to pre
id

(c) Air inlets shall be located near the ceiling and controll g >
o e a minimum of 2 days of supply assuming average day con
to prevent adverse temperature variations. sHmptionof the tablets.

(d) Louvers for the chlorine room air intake and exhaust sha 2. Load cells shall be provided on the hopper so that the

be corrosion resistant ano! shall facilitate airtight c]osure. weightof the tablets consumed in a 24—hour period can be-deter
(€) The exhaust fan switch shall be located outsidertrnce ined. The design shall allow for collection of the data necessary
to the chlorine roonwith a signal light indicating fan operationq determinghe theoretical daily chlorine usage. The design shall
whenthe fan can be controlled from more than one point. Outsigig,\, any solution to be drained out of the hopper before weighing
switchesshall be protected from vandalism. As an alternative, thes taplets, The load cell equipment shall be capable of providing

fan may be controlled by an automatic dseritch with manual 4 ajlarm when the weight of the tablets approaches a one day sup

shNutt—plftf: ed that switches for fans and s be ineriockeirie 'Y, PASEd UPON an average day use. The alarm signal shall be auto
tane%ﬁép'esr;ﬁg?]’_“me” ed that switches for fans and lights be Interlocks matically annunciated by the water system controls. A local alarm

shallbe sounded or signaled by an exterior red light at the pump

(f) Vent lines from feeders and storage shall digghéo the P ) St
outsideatmosphere, above grade, in a downward direction, ﬁ@tlomf the operation of the pump station is not remotely-con

screenedand be located as required in.ga). In addition, vent U0I€d- _ _

lines shall conform with the manufactuterinstallation recom 3. The tablet hopper shall include a screened air-vacuum

mendations. relief device if the possibility of a vacuum condition could
(7) SAFETY EQUIPMENT. The following safety equipment shall 4€Velopduring the operation of the tablet chlorinator _

be provided when chlorine gas is used: (d) Solution tank.1. The open area fany pipe penetration
(a) Respiratory protection equipment, known as gas mas roughthe walls of the solution tank shall be sealed sanitarily so

meetingthe requirements dhe National Institute for Occupa tl tiltlnsects and foreign material cancontaminate the chlorine

tional Safety and Health (NIOSH) shall be available where-chI§°'UtOM: _ _

rine gas is handled, and shall be stored at a convenient heated loca2. The on and éfoperation of the process to produce chlorine

tion, but not inside any roomherechlorine is used or stored. TheSolutionfrom the tablets shall be controlled by float switches

gasmasks shall use compressed have at least a 30 minuteSensordocated in the solution tank.

capacity,and be compatible with or exactlye same as the gas 3. Floatswitches or sensors shall be installed and wired to

masksused by the fire department responsible for the plant. Theovideautomatic shut-6éfind operator alarms for low ahiyh
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solutionlevel conditions. The shutfaind alarm signals shall be installedupstream of any pipeop or electrically operated shut-
automaticallyannunciated by the water system controls. A localf valve as required by pag) 2.
alarmshall be sounded or signaled by an exterior red light at the(10) Sopium CHLORITE FOR CHLORINE DIOXIDE GENERATION.

pumpstation if the operation of the pump station is not remotefy;oposaldor the storage and use of sodium chlorite shall be sub

controlled. mittedto the department for approval. Department approval shall
4. The tank shall be capable of being drained for maintenansgobtained prior to the preparatiofi final plans and specifica

purposes. tions. Provision shall be made for proper storage and handfling
5. The solution tank shall be sized to keep an adequate sugglgliumchlorite to eliminate any danger of fire or explosion.

of calcium hypochlorite in the tank at all times based upen () Storage. 1. Sodium chlorite shall be stored by itself in a

capabilitiesof thetablet chlorinator to produce solution and th@eparateoom and preferably shall be stored in an outside building

chemicalfeed pump withdrawal rates necessary to achieve thfstachedrom the water treatmefacility. Sodium chlorite shall

requireddosages. be stored away from ganic materials with which it could react
(e) Feed water pipingequirements.1. The flow rate and pres violently.

sureof the feed water piping shale regulated so as to meetthe 5 gigrage structures shall be constructed of noncombustible
designflow requirements provided by the supplier of the equiRaterials.

ment. A shut-of valve, flow meterand pressure gauge shall be . . .
& P gaug 3. If the storage structure is located in an area where a fire may

installedon the feed water piping. . : )
Piping cur,water shall be available to keep the sodium chlorite area

2. Pre-treatment devices shall be installed as necessary if : ; o
feed water doesiot meet the water quality requirements desiqghﬁ 68 Isggﬁun%hc;\?o‘?irtivem heat induced explosive decomposition of

natedfor the tablet chlorinatorAny pre—treatment device shall be . )
compatiblefor use in a potable water system and shall nosed ~ (b) Handling. 1. Care shall be taken to prevent spillage of
unlessapproved by the department. stainerfilter shall be sodiumchlorite.

installedon the feed water piping, if necessary 2. An emegency plan of operation shall be available for the

3. A check valve shall be installed on the feed water pipirideanup of any spillage.
upstreanof any treatment equipment, control valve, or solenoid 3. Storage drums containing sodium chlorite shall be-thor
valve. oughlyflushed and the waste shall be disgedrto an acceptable
4. A solenoid valve shall be installed on the feed water pipifgcation prior to recycling or disposal.

to control the flow of water into the tablet chlorinatdie opera (c) Feeders.1. Chemical feed pumps shall meet the require
tion of the solenoid valve shall be controlled based umat  mentsof s. NR 81.39 (2).

switchesor sensors located in the solution tank. 2. Tubing for conveying sodium chlorite or chlorine dioxide

controlvalvecapable of regulating the flow of water through theyengedoy the manufacturer

erosioncell. The submittal for review to the department for an

erosion-typeablet chlorinator shall include the chlorine deliver){f sufficient space is provided or in separate rooms meeting the
rateversus flow rate curve for the specified model. ; P P P 9
requirement®f subs. (5) and (6).

(f) Chemical feed pumpdl. The chemical feed pump shall be ) . ; .
wired to operate in association with the well or service pump as 4. Fedl lines $hal be nstallel in a nannerto revert formation
requiredby s. NR 81.39 (4). of gas pockes and shal terminag & a point of positive ressure.

2. A tablet chlorinator producing calcium hypochlorite solu S Check valves shall be provided to prevent the backdiow

tion shall use @hemical feed pump installed in compliance wittghlorineinto the sodium chlorite line.
s.NR 811.39 (2), or a centrifugal pump. History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.

3. Centrifugal pumps shall be sized to match or exteed S . L
maximumheadgconpditio% at the point of injection. NR 811.49 Filtration — gravity . The application oany

4. Flow paced chemical feed pumps installed in complian%)em‘ gravity filter and media shall be supported by water quality

. ; - h tarepresenting a period ofse suicient to characterize any
with s. NR 81.39 (2) or centrifugal pumps with variable speed_ - .. " - : ;
motorsshall be incorporated into the design if the flow rate of t ariationsin water quality Experimental or pilot plant treatment

waterbeing treated may vary based upon automatic control of %dlesmay be required to demonstrate the applicability of the

well or service pump. The requirements of s. NB.89 (2)(d) thodor rate of filtration proposed. Pressure filters will bet
shall be met pump. d T approvedfor surface water applicationg.he following specific

T . . . requirements shall be met:
(9) Chemical injection locatianl Tablé chlorinata chemical .
feedpumps shal discharg & locatiors and in amanne that com- (1) RAPIDRATEGRAVITY FILTERS. (@) Pretreatment.Rapid rate
plieswith the installation requiremertt o s. NR 8113 (2) (f). gravity filters may only be utilized after coagulatidlmcculation

2. When a centrifugal pump will disclyerat a point not under andsedimentation.

continuouspositive pressure, the outlet piping betweenciie (b) Number. At least 2 filter units shall be proyided. Provisions
trifugal pump and the point of chemical injection shall be installlall be made to meet the plant design capacity at the approved
with a vertical pipe loop that will extend to a height that is a-miniiltration rate with one filter out of service. If only 2 units are-pro
mumof 12 inches above the tof the solution tank and the loca Vided, each shall be capable of meeting the plant dessigacity
tion of the chemical addition pipsnnection with the water sys normally the projected maximum daily demand.
tem piping. A vacuum relief valve shall be installed on the top of (c) Rate offiltration. The permissible rate of filtration shall be
thepipe loop. As an alternative to the installation of a vertical pigieterminedafter consideration of factors suchrae water qual
loop, an electrically operated shutfehlve on the outlepiping, ity, degree of pretreatment provided, filteedia, water quality
wired to operate in series with the operation of the well or servigentrol parameters, competency of operating personnel and other
pumpmotor and the chemical feed pump, may be installed. factorsrequired by the department. Ifettive coagulationfloc-

(h) Centrifugal pump dischae piping The outlet piping of culation,sedimentatiorand filtration processes are to be utilized
acentrifugal pump shall also be provided with a check valve amdth relatively clean water sources, the following filtration rates
a manually operated shutfofalve. These valves shall be maybe approved:

3. Chemical feedermay be installed in chlorine gas rooms

RegisteNovember 2010 No. 659


http://docs.legis.wisconsin.gov/code/admin_code

File inserted into Admin. Code 12-1-2010. May not be current beginning 1 month after insert date. For current adm. code see:
http://docs.legis.wisconsin.gov/code/admin_code

107 DEPARTMENT OF NATURAL RESOURCES NR 811.49
Filtration Rate Filter Media Type 1. ‘Sand.” Sand shall have arfegtive size of 0.45 mno
. i 0.55 mm, a uniformity coé€ient of not greater than 1.65, spe
2 gpm/fe Single Media cific gravity greater tha@.5 and an acid solubility less than 5-per
3 gpm/fe Dual Media cent.
2 e Tri Medi 2. ‘Anthracite.’” Filter anthracite shall consist of clean, hard,
gpm rnMedia and durable anthracite coal particles of various sizéen—an

N ... thracitematerial may not be blended. Anthracite used as the only
In all cases, the filtration rate shall be proposed and justified BYadiashall have an &fctive size from 0.481m to 0.55 mm and
the design engineer and shall be approved by the departmeng, yniformity coeficient not greater than 1.65. Anthracite used to
prior to the preparation of final plans and specifications. Highempsand fiiters shall have arfesdtive size from 0.8 mm to 1r@m
rates than indicated in this paragraph may be approved with anda uniformity cosdficient not greater than 1.7. fEétive size of

sufficient justification by the design engineer anthracitefor iron and manganese removal from potable greund
(d) Structural details and hydraulicsThefilter structure shall Watershall be anaximum of 0.8 mm. Edctive sizes greater than
be designed to provide: 0.8 mm may be approved by the department based upon onsite

pilot plantstudies. Anthracite shall have a specific gravity greater

1. \ertical walls within the filter : -
. . . hanl.4 and an aci lubility | han 5%.
2. No protrusion of the filter walls or other structures into thtea and an acid solubility less than 5%

filter media or the area between the top of the media and the hi%hg" ‘Granu_larl activz‘ged CarkE)on (GA%)" 3' Glranflilar "’.‘&;‘l’awd
waterline during backwashing. carbonas a single media may be considered only after piliofilor

3. Cover by superstructure scaletesting and with prior approval of the department.
' ; : . . . b. The media shall meet the basic specificationfifiar
4. H?&}d room to permit normal inspection and operation. mediaas provided in this paragraph exceptF)thajdasize media
5. Minimum filter box depth of 8.5 feet. ~maybe allowed by the department whért scale tests have dem
6. Minimum water depth over the surface of the media of ghstratedthat treatment goals can be met under all conditions.
feet. _ _ c. Thereshall be provisions for a free chlorine residual and
7. Trapped dfuent pipe to prevent backflow of air to the bot adequateontacttime in the water following the filters and prior
tom of the filters. to distribution.
8. Prevention of floor drainage toe filter with a minimum d. There shall be means for periodic treatment of filter mate
4-inch curb around the filters. o _ rial for control of bacterial and other growth.
9. Prevention of flooding by providing an overflow if ths e. Provisions shall be made for frequent replacement or
not provided in a pretreatment unit. ) _ regeneratiorof granular activated carbon if used for filtration.
_10. Maximumvelocity of treated water in the pipe and €on 4 ‘yigh density sand.” High density sand shall consist of
duits to the filter of 2 feet per second. ) harddurable, and dense grain garmiletenite, hematite, magne
11 Qeanous and draigtt dignmert for influert pipes @ con- jte, or associated minerals of those ores that will relsigtada
duitswhere wlids lbadirg is reay o following ime-sodaoftening.  tion during handling and use and shall meet all of the following:
12. Washwater drain capacity tarry maximum backwash 5. Contain at least 95% of the associated material with-a spe
flow. cific gravity of 3.8 or higher
13. Walkways around filters not less than 24 inches wide. | Have an déctive size of 0.2 to 0.3 mm.
14. Safety handrails or walls around the filter areas adjacent . Have a uniformity coéitient of not greater than 1.65.
to walkways.

. o 0
15. Construction to prevent cross connections @mmon d. Have an acid solubility less than 5%.

5. ‘Other media.” Other media may be approved, but only on
walls between potable and nonpotable water thebasis of pilot tests and experience whieimonstrate that the

16WV\aEhwater troﬁgh\:é h hs shall be desi éequirementsaf this chapter will be met.
(€) Washwatetroughs. Washwater troughs shall be designe 6. ‘Supporting media.” drpedo sand and gravel shallfye-

to provide: . ; - X -
. . vided as supporting media except when proprietary filter bottoms
1. A bottom elevation above the maximum level of expandefle ysed. In that case, the department, on the basis of substantiat

mediaduring washing. _ ing information provided by the ownenay allow elimination of

2. A 2-inch freeboard at the maximum rate of wash. certainlayers of supporting media or a reduction in the depth of

3. Atop or edge which is all at the same elevation. the layers. Otherwise, the following apply:

4. Spacing so that each trough serves the same number ofa. A 3-inch layer of torpedo sand shall be used as a supporting
squarefeet of filter area. mediafor the filter sand. The torpedo sand shalle an ééctive

5. A maximum horizontal travel of suspended particles nsize of 0.8 mm to 2.0 mm, and a uniformity éim&nt not greater
exceeding3 feet in reaching the trough. thanl.7.

(f) Filter material. The media shall be clean silica sand or b. Gravel, when used as the supporting media, shall consist
othernatural or synthetic media approved by the department asfchard, rounded silica particles and may not include flat or elon
shallmeet the following general requirements: a depth of not legatedparticles. The coarsest gravel shall be 2.5 inches in size
than24 inchesan efective size of the smallest material no greatewhen the gravel rests directly on the strainer system, and shall
than0.45 mm to 0.55 mm, depending upon the quality of the raxtendabove the topf the perforated laterals or strainer nozzles.
water;a uniformitycoeficient of the smallest material not greateiNot less than 4 layers of gravel shall be provided in accordance
than1.65; a minimum of 12 inches of media wath efective size with the following size and depth distribution when used with per
rangeno greater than 0.45 mm to 0.55 mm; and a specific gravigratedlaterals or strainer nozzles. Reduction of gravel depths
greaterthanother filtering materials within the filtefThe follows  maybe considered upon justificatibmthe department when pro
ing specific requirements shall be met: prietaryfilter bottoms are specified.
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GravelSize Gravel Depth c. An air connection to the double—wall annulus shall be pro
. . vided including piping with a pressure gauge, regulafiow

21/2to 1 1/2 inches 5 to 8 inches switchand ball valve along with an air reservoir and compressor
1 1/2 to 3/4 inches 3to 5 inches d. The flow switch shall alarm and trigger filter shutdown if
3/4 to 1/2 inches 310 5 inches apressure drop of over 10 psi is detected.

- . 8. The backwash delivery system shall be capable of 15 gal
1/2 to 3/16 inches 2to 3 inches lons per minute per square foot of filter surface ateayever
3/16 to 3/32 inches 2 to 3 inches whenair scour is provided, the backwash rate dralariable and

may not exceed 8 gallons per minute per square foot unless operat
. . ing experienceshows that a higher rate is necessary to remove
(g) Filter bottoms and strainer system®epartures from g exp ; - 9 Y
- h stg:oureobartlcles from filter surfaces.
thesestandards by using proprietary bottoms may be approved by A . .
the department on a case-by—case basis if fleetéfeness of the 9+ The filter underdrains shall be designed to accommodate
methodis demonstrated. Porous plate bottoms may not be u&dgScour piping when the piping is installed in the underdrain.
whereiron or manganese may clog them or with waters softened 10. Backwas facilities shal med the requiremers d par. (k).

by lime. The design of manifold type collection systems shall:  (j) AppurtenancesThe following shall be provided for every
1. Minimize loss of head in the manifold and laterals. filter:

2. Assure even distribution of washwater and even rate of 1. Sampling faucets on the influent anéiuent lines.

filtration over the entire area of the filter 2. Indicating loss-of-head gauge with appropriatess—
3. Provide a ratio of the area of the final openings of tleonnectionprotection.
strainersystems to the area of the filter of about 0.003. 3. Indicating flow rate controls. A modified rate controller

4. Provide a total cross—sectional area of the latedadsit which limits the rate of filtration to anaximum rate may be used.
twice the total area of the final openings of the strainer systenHowever equipmenthat simply maintains a constant water level

5. Provide a cross—sectional area of the manifold at 1.5 t@Rthe filters will notbe approved unless the rate of flow onto the
times the total cross—sectional area of the laterals. filter is properly controlled. A pump in each filtefleént line

6. Lateral perforations without strainers shall be directe®@ybe used as the limiting factor for the ratdilafation only with
upwards. approvalfrom the department.

(h) Surface wash Surface wash facilitiesonsisting of either 4. For surface water and groundwater under the direct influ
fixed nozzles or a revolving mechanism are required unless @ffceof surface wateprovisions for filtering to waste with appro
scourequipment is provided. All surface wash devices dhmll Priatemeasures for backflow prevention.
designedwith: 5. For surface water and groundwater under the direct influ

1. Water pressures of at least 45 psi. enceof surface wateron-line continuous turbidimeters shall be

2. \blume of flow of 2.0 gallons per minute per square fodpstalledon the eluent from each filter All turbidimeters shall

of filter areawith fixed nozzles and 0.5 gallons per minute péronsistentlydetermine and indicate therbidity of the water in
squarefoot with revolving arms. nephelometricdurbidity units(NTUs). Each turbidimeter shall

: . .reportto a recorder that is designed aperated to allow the oper
3. A vacuum breaker installed above the high water elevatlg% rto accurately determine the turbidity at least every 15 min
e

in the filter or other approved device to prevent back siphonag, 1, idimeters on individual filters shall be designed to accu
(i) Air scouring. Air scouring may be provided in place of-suryately measure low-range turbidities and triggeralarm when
facewash. The following requirements apply: the effluent level exceeds 0.3 NTU. Access to the filter interior
1. Air flow for air scouring the filter shall be 2 to 5 standardhrough wall sleeves shall be provided in several locations to
cubicfeet per minute per square faistfilter area when the air is allow the installation of sampling lines, pressure sensors and other
introducedin the underdrain. Air scour distribution systems devicesat diferent depths in the filter media.
placedabove the underdrains shall use the lower end of the range.g A 1 1o 1 5-inch pressubese and rack at the operating floor
2. A method for avoiding excessive loss of the filter mediyr washing the filter walls.

during bf’;\ckwas_hing shall be provided. . (k) Backwash. Backwashing facilities shall be designed to
3. Air scouring shall be followed byfhiidization wash s provide:

cientto restratify the media. o 1. A minimum rate of 15 gallons per minyter square foot,

4. Air shall be free from contamination. consistentvith water temperatures and specific gravity of the fil

5. Air scour distribution systems shall normally be placetr media. The department may approve a reduced rate of-10 gal
below the media and supporting bed interface; if placed at thgnhsper minute per square foot fioil depth anthracite or granular
interfacethe air scour nozzles shall be desigteedrevent media activatedcarbon filters, if justification is provided. A reduced rate
from clogging the nozzles or entering the air distribution systemf backwashing is acceptable when air scouring is provided that

6. Piping for the air distribution system may not be flexiblgheetsthe requirements of pa().
hosewhich will coIIapse when not under air pressure and may notlote: A rate of 20 gallons per minute per square foot or a rate necessary to provide
bea relatively soft material which may erodeta orifice opening for  50% expansion of the filter bed is recommended.
with the passage of air at high velocity 2. Backwashing by filtered water at thequired rate from

7. Air delivery piping may nopass down through the filter WaShwater tanksy washwater pump from a reservoir or a high
medianor may there be any arrangement in the filter destgoh ~ S€rvicemain, or a combination of these.
would allow short circuiting between the applied unfiltered water 3. Washwater pumps in duplicate unless an altenmatans
andthe filtered wateexcept if all of the following criteria are met: of obtaining washwater is available.

a. The verticapiping is double wall, welded at top and-bot 4. Backwashing of not less than 15 minutes wafsine filter
tom, scheduletO stainless steel for the internal pipe and schedultthe design rate of wash.

5 stainless steel for the external pipe. 5. A washwater regulator or valve on tashwater line to
b. The annulus between the double-wall is pressurized oabtainthe desired rate of filter wastith the washwater valves on
siteto 80 psi. theindividual filters open wide.
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6. A rate—of-flow indicator and totalizer on the mamsh 3. An efluent pipe located at an elevation which will maintain
waterline, located for convenient reading by the operator duringe water level in the filter above the top of the sand.

the washing process. History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10;

. : . bering of (L der s. 13.92 (4) (b) 1., Stats., Register Novemb
7. Backwashing by a method which prevents rapid changﬁ)%%"ﬁ,f%%%f) (1) (e) made under s. 13.92 (4) (&) 1., Stats., Register November

in the backwash water flow
8. Backwash shall be operator initiated. Backwash systemsNR 811.50 Filtration — membrane. Membrane technel

with automated sequencing shall be operator adjustable. ogies have a wide range of applications from the use of lower pres
(L) Miscellaneous.Roof drains may not dischyg into the fii ~ suremembranes for removal of surfagater contaminants such
tersand basins or the conduits preceding the filters. asGiardia Lambliaand Cryptosporidiumto the use of reverse

(2) SLow RATE GRAVITY FILTERS. Theuse of slow rate gravity °Smosisfor desalination, in@anic compound removal, and
filters is not allowed without prior engineering studieslémon radionuclideremoval. The following specific requirements shall
stratethe adequacy and suitability tfis method of filtration for Pemet:
the specific raw water supplyThe following standards shall be (1) TREATMENT oOBJECTIVES. The selection of the specific
applied: membraneprocess shall be matched to the desired treatment

(a) Quality of raw water Slow rate gravity filtration shabie objectives. The department shall be contacted to determine inac
limited to waters having maximum turbidities of 6phelomet tivation/removal credits for the specific membrane and treatment
ric turbidity units (NTUs) and maximum color 8 units; turbid ~OPiectivemembranes to be used in treatment of surface water or

ity may not be attributable to colloidal claRaw water quality groundwater under the direct influence of surface water

datashall include examinations for algae. (2) WATER QUALITY CONSIDERATIONS. A review of historical
(b) Structural details and hydraulicsSlow rate gravity filters Sourceraw water quality data, including turbidity article
shallbe designed to provide: counts or both, seasonal changesgamic loading, microbial

1. Not less than 2 filtewnits. If only 2 units are provided, eachaCtMty’ and temperature dérentials as well as other igamic

shalbe capable aeeting the plant design capactprmaly the oo b Geiet RECEA AR IR SO LIS T8 TER e
projectedmaximum daily demand, at the approved filtration rat

If more than 2 filter units are provided, the filters shall be capal L pre-treatmentDesign considerations and membrane selection

h . . ) . Fthis phase shall also address the isstaget removal dicien-
Of. meeting the plardesign capacity at the approved filtration rat%iesan% system recovery versus acceptable transmembrane pres
with one filter removed from service.

suredifferentials. On surface wateupplies, pre—screening or

2. A cover or superstructure. cartridgefiltration may be required. The source water tempera
3. Headroom to permit normal movement by operating peure shall be considered when establishing the design flux of the
sonnel for scraping and sand removal operations. membranaunder consideration and the number of treatment units

4. Adequate manholes and access ports for handling of saifdde installed. Seasonal variation of design flow rates may be
5. Filtration to waste and overflow at the maximum filteP@s€don documented lower demand during colder weather
waterlevel. (3) PiLoT TESTING. Prior to initiating the design of a membrane
(c) Rates of filtration. The permissible ratex filtration shall trez;tmehmfl?glllt()j/, p!lot t(ejstln% Sh"?‘" bﬁ cgnducted.hgw ppéEnt d
be basecbn the quality of the raw water as determined from expet-'CY Shall be designe ft0| entify the best mlem nee, nee
imentaldata. Proposed rates shall be submitted to the departnj@hPe™ reatment, typef post- treatment, cold and warm water

for approval. The design rate shall be 45 to 150 gallons per ! backwas_h optimiz_ation, chemical cleaning optimizat_ion,
per square foot of sand area. Howewire department may 1© ling potentlal, operating and tre.tnsmembrane pressure; integ
testing procedures, bypass ratio, amount of reject veter

approvedesign rates of 150 to 230 gallons per day per square 5Bt P iUl X |
if effectiveness is demonstrated to the satisfaction of the depé‘?f{.n recoveryprocess dciency, particulate or ganism remova
efficiencies, and other design and monitoring considerations,

ment. . ; ; !
(d) Underdrains. Each filter unit shall be equipped with a mai eachwhere applicable. The duration of the pilot testing shall be
' e

. 8 0 12 months fomicrofiltration and ultrafiltration on surface
drainand an adequate number of lateral underdrains to collect

. X : ersupplies an@ to 7 months for reverse osmosis and nano
filtered water The underdrains shall Ise spaced that the maxi filtration on groundwatersThe general protocol and sampling

mum velocity of the water flown the Iat_eral under_drain will not scheduleshall follow the US ER Membrane Filtration Guidance
exceed).75 feet per second. The maximum spacing of the later, Shual ERA 815-R-06-009. November 2005

may not exceed 3 feet if pipe laterals are used.

(e) Filtering material. A minimum depth of 30 inches of filter
sand,clean and free of foreign mattshall beplaced on graded

gravel layers. The fctive size shall be between 0.30 and 0.4 sporidiumandGiardia Lamblialog removal credit. Challenge

mm, a“‘?' the uniformity cofuf:ient.may not exceed 2.5. testingshall meet the requirements of s. NR 810.45 (2).
_(f) Filter gravel. The supporting gravel shall conform to the (5) PReTREATMENT. Pretreatment shall be as follows:
sizeand depth distribution requirements in sub. (1) provided for L __—
(a) Microfiltration and ultrafiltration. Pretreatment shall be

rapidrate gravity filters. - . .
P g y designedo remove suspended solids daide particulate matter

(9) Depth of water on filtebeds. The design shall provide ar e pretreatment may consist of a screen or strainer with a 200 to
depthof at least 3 feet of water over the sand. Influent water s Omicron rating. Chemicals uséat pretreatment shall be cert
bedistributed in a manner which will not scour the sand surfac%%. )

) ‘ ) d for compliance with ANSI/NSF Standard 60.
(h) Control appurtenancesEach filter shall be equipped with: (b) Reverse osmosis and nanofiltratioRretreatment shaile

1. Aloss—of-head gauge. providedwhereappropriate for turbidity reduction, iron or man

2. An orifice, \enturi meter or other suitable meteritgyvice ganeseemoval, stabilization of the water to prevent scale ferma
installedon each filter to enable measurement of the rate offiltraon, microbial control, chlorine removal for certain membrane
tion. types,andpH adjustment. At a minimum, cartridge filters shall

(4) CHALLENGE TESTING. Membranes treating surfaeaters
or groundwater under the direct influence of a surface water shall
e challenge tested to establish a product specific maxiGnyp:
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be provided for the protection of the reverse osmosis or nanefiltra (12) CROSSCONNECTIONCONTROL. Cross connection control

tion membranes against particulate matter
(6) MEMBRANE MATERIALS. Two types of membranes mag

considerations shalle incorporated into the system design; par
ticularly with regard to chemical feedsd waste piping used for

usedfor reverse osmosis and nanofiltration. These are celluldg§@mbranecleaning, waste stream and concentrate. Protection

acetatebased and polyamide composites.
ultrafiltration membranes may begamic polymers such aselln

Microfiltration an@payinclude block and bleed valves on the chemical cledimiag

andair gaps on the drain lines.

lose acetate, polysulfones, polyamides, polypropylene, polycar (13) REDUNDANCY OF CRITICAL COMPONENTS. Redundancy of
bonatesor polyvinylidene. The physical configurations may critical control components including but not limited to pumps,

include:hollow fiber, spiral wouncbr tubular Membrane materi
alsshall be compatible with any pre—oxidants.

(7) UseruLLIFE OF MEMBRANES. The life expectancy of a par

valves,air supply chemical feed equipment and compusdrall
be provided.

(14) PosTTREATMENT. Post treatment of water treated using

ticular membrane under consideration shall be evaluated duriyerseosmosis or nanofiltration shall be provided. Post4reat

the pilot study or from other relevant available data.

mentmay consist of degasification for carbon dioxide, if exces

(8) BACKwASHING. Automated periodic backwashing shall béive, and hydrogen sulfide removal, if presg, and hardness
providedfor microfiltration and ultrafiltration on a timed basis or2djustmenfor corrosion control, and disinfection as a secondary
oncea tagettransmembrane pressurefeiintial or a high resist Pathogercontrol and for distribution system protection.
ancehave been reached. Back flushing volumes may range from(15) ByrasswaTer. The design shall provide for a portioh
5% to 15% of the permeate flow depending upon the frequencytbé raw water to bypass the unitrtwintain stable water within the
flushing or cleaning and the degree of fouling. The back flushirgtjstributionsystem ando improve process economics as long as
volumesshall be considered in the treatment system sizing and the raw water does not contain unacceptable contaminants- Alter
capacityof the raw water source. Fsystems using pressurizednativefiltration shallbe provided for bypassed surface water or
air, the compressors shall utilize food grade oil and filters shall peoundwateruunder the direct influence of surface water
providedto prevent oil from reaching the membran&hemi (16) ReJECTWATER. Reject volumes shalbe evaluated in
cally enhancedackwash systems shall be protected from crogsrms of the source availability and from the waste treatment
connectionsand shall be followed by a regular backwash. Baclvailabilities. The amount of reject water from a unit may be
washwastes shall be disposed of in accordance with subch. Xdducedo a limited extent by increasing the feed pressure to the

(9) MEMBRANE CLEANING. A mears $al be povided to dlow
for periodically deanirg the membrane.Cleanirg shal incluce a
soaktype deanirg and may dso include nore frequet mainte-
nancecleans The deanirg proces $al proted the raw and fin-
ishedwatea from contamination Ceanirg chemicals frequency
andprocedue sould follow membrarme manufactures guidelines.
Somedeanirg olutions requir reatel water deaningchemicals
shallbe NSF/ANS Standad &0 certified. Membrar deanirg shall
beinitiated by the goerator Wase greans from chemica cleaning
shallbe dscharge to the sanitay sewer Adequat¢ ae $al be
provided for different or additiond chemicas which may be
requiredto adequatel dean the nembrans in the future.

(10) MEMBRANE INTEGRITY TESTING. A mears dal be po-
vided to condud direct and indired integriy testirg to routinely
evaluatemembrare and housirg integrity and overal filtration per-
formance. Diredt integrity testirg may include ressue and vac-
uumdecya tess for microfiltration and utrafiltration and marker—
basedtess for nanofiltration end revere& csmosis The direct
testingmethal shal allow for conductirg tess a leas once per day
andmay be required 3 imes per day. Indired monitoring options
mayinclude marticle ®untes a turbidity monitors a both and shall
allow for testirg continuously The testingmethodolog shal be
approvedby the departmenduring gartyp procedures.

unit. Waste disposal from reverse osmosis or nanofiltration reject
watershall dischage to a municipal sewer system, to waste treat
mentfacilities, or to an evaporation pond.

(17) TREATMENT EFFICIENCY. Thedesign treatment &iency
shallbe determined by pilot testing.

(18) PoweRCONSUMPTION. The power consumption ofper
ticular membrane under consideration shall be evaluated during
the pilot study or from other relevant data.

(19) ConTRoOL sYSTEMS. (@) Back-upsystems.Automated
monitoring and contrd systens sal be povided with back-up
powerand gperationfcontrd systens @nsistirg o the following:

1. Dual running programmable logic controllers (PLCs) with
synchronizedorograms and memargr spare PLCs loaded with
the most current program.

2. Spare input/output (1/0) cards of each type.

3. A minimum of 2 human machine interfaces (HMI).

4. Backup power supply including uninterruptible power-sup
ply (UPS).

(b) Remote or unmanned operational cohtr Systems
designedfor remote orunmanned control shall be provided
alarms,communication systems, and automatic shutdpven
cesses.The department shall be contacted to determine the extent

(11) MoniTorING. Equipment shall be provided to monitorof operational control required. At a minimum tfutlowing

waterquality, flow rates, and water pressure.

(a) Water quality Sampling taps shall berovided to allow
monitoring of water quality from the source watépm thewater
after any pretreatment, from tHdtrate of each membrane unit,
from the combined filtrate of all membrané&sm the backwash,
andprior to the entry to any clearwell.

(b) Flow monitoring. Water meters shall be provided to allow

flow measurement from the source wafiem the filtrate oeach

unit, from the combined filtrate of all units, from the backwash

source from any recirculation line, and from any waste line.
(c) Pressue monitoring. Pressure gaugeshall be provided

prior to the membrane units, after each membrane unit, and on the

combinedeffluent of all membrane units.

(d) Additional monitoring. Additional monitoring points shall
be provided as necessary to satisfiegrity testing requirements

alarmsshall be provided:
1. High raw or filtrate turbidity
2. Pump failure.
High pressure decay test.
High transmembrane pressure.
PLC failure.
Membrane unit shutdown.
Clearwell level high or low
Equipment failure.
9. High or low chlorine residual.
10. Low chemical level.
11. Power failure.
12. Building intrusion

© N Ok w

and operational reporting requirements of sub. (10) and s. NR 13. Building low temperature.

810.07.

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
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NR 811.51 Fluoridation. Sodiumfluoride, sodium flue (b) Provision shall be made for disposio§ empty bags,
rosilicateand fluorosilicic acidshall conform to the applicable drums,or barrels in a mannevhich will minimize exposure to
NSF/ANSI Standard 60 andWWA standards B701, B702, andfluoride dust. A floor drain shall be provided to facilitate the-hos
B703in efect at the time of use. Other fluoride compounds whidhg of floors.

may be availableshall be approved by the department. The fol (6) ProTecTIVE EQUIPMENT.  Protective clothing, gloves,

lowing specific requirements shall be met: gogglesor face shields and aspirator shall be provided.
(l) .FLUORIDECHEMIC.AL STORAGE. Fluoride qhemicals shall be (7) TESTING EQUIPMENT. Equipment shall be provided for
storedin accordance with the following requirements: measuringhe quantity of fluoride in the water using the analytical
(a) Fluoride chemicals shall be isolated from other chemicaisethodsas specified in s. NR 8093 (1), Table A. Wheralso
to prevent contamination. feedingphosphates, the electrode meti®required. The Aliza
(b) Fluoride chemicals shall be stored in covered or unopeniéd Visual method maye approved only in special cases where
shippingcontainers and stored inside a building. the owner can allocate the extra time needed for testing.

(c) Unsealed storage units for fluorosilicic acid shall be vented (8) DiLuTion EQuIPMENT. Where dilution of the chemical
to the atmosphere at a point outsidelithidding. The vent piping Solutionis necessarya graduated container and transfer pump
shallterminate with a down—turned U-bend. The vent pijpen  shallbe provided. _
ing shall be covered with a 24-mesh corrosion resistant screenHistory: CR 09-073: crRegister November 2010 No. 659, eff. 12-1-10.

(2) FLuoRIDE AcID HOUSING. Equipment for feeding fluoride

in the acid form and unsealetid storage containers shall be NR 811.52 Iron and manganese control. Iron and
housedn accordance with the following requirements: manganeseontrol refers solely ttreatment processes designed

. ; ) . specifically for this purpose. The treatment process used will
(@) All chemical feed equipment, solution tanks, and @01 4o hengipon the character of the raw wat@he selection dfeat

tainersshall be housed in a separate room within the pumphoysgnhrocesses shall meet specific local conditions as determined
awayfrom controls, electrical contacts and other equipment sua, engineering investigations, including chemical analyses of
jectto damage. _ _ representativesamples of water to be treated. The department
(b) Unsealed acid storage units or solution tanks shall heayrequire the operation ofilot plant in accordance with s. NR
ventedto the outside in accordance with sub. (1). 811.44in order to gather all information pertinent to the design.
(c) Ventilation shall be provided for the room. Consideratiorshall be given to adjusting the pH of the raw water

(d) Entrance may be from inside the pumphousesbail 0 optimize the chemicateaction. The following requirements
includea gasketed, sealed door to minimize the transfer of funf@& specified treatment processes shall be met:

outsidethe fluoride room. (1) REMOVAL BY OXIDATION-DETENTION-FILTRATION OROXIDA-
(3) CHEMICAL FEED INSTALLATIONS. Chemical feed instaka TION-FILTRATION. (&) Oxidation. Oxidation may be by aeration,
tions shall: asindicated in s. NR 81145, or by chemical oxidation with chlo

. rine, potassium permanganate, sodium permanganate, hydrous
(@) Conform to the requirements of ss. NR.88 to 81.40. manganesexides, ozone or chlorine dioxide.

(b) Provide scales, loss—of-weight recorders, liquid levet indi (b) Detention or eaction. 1. A detention period of 0.5 to 3

cators,or graduated feed drums for determinthg amount of : ' ; : :
> ; P ours,as determined by pilatudies, shall be provided following
chemicalapplied. The method shall be accurate to within 5% 02 i L : L ;
. . . . xidationby aeration in order to insure that the oxidation reactions
:Eg\?v\ﬁre?%ﬁl (ﬂﬁlytgh:'ﬁﬂgr'irééefft'ﬁ{?;?ter shall be provided on areas completas possible. The detention period may be omitted
. - ) ) or reduced where a pilot plant stuitiglicates no need for deten
(c) Not allow fluoride addition before lime-soda softening ofion or that a detention period less than 30 minutes will be ade

ion exchange softening. quateand department approval is obtained.
(d) Provide feeders accurate to within 5% of any desired feed 2. The detention basin shall be designedtasiding tank with
rate. sufficient bafling to preventshort circuits. Sludge collection

(e) Besuch that the point of application of fluorosilicic acidequipments not required. The floor shall be sloped to facilitate
if into a horizontal pipe, shall be in the lower half of the pipe wittleaning. Detention basins shall meet all potable water reservoir
the chemical injectiomozzle projecting upward into the pipe astandardss required by subch. IX.

requiredby s. NR 81.39 (7) (f). (c) Sedimentation. Sedimentation basins shall be provided
(f) Provide chemical feeder settings in accordance with s. NiRentreating water witthigh iron or manganese content or both
811.39(2) (c). anda significant volumef oxidized material will be created or
(9) Provide adequate anti-siphon devices for all fluoride fed¢herechemical coagulation is used to reduce the load on the fil
pumpsor lines as required in s. NRB39 (2) (e). ters.Provisions for sludge removal shall be ma8edimentation
basins shall meet all potable water reservoir standards as required

(h) Provide soft water for fluoride saturator makeup water

by subch. IX.
(4) SECoNDARY CONTROLS. Secondary control systems for ’ d) Rapid rate pessue filters. Use of rapid rate pressure filters
automaticallycontrolled fluoride chemical feed devices shall be (d) Rap € pe y rrap P
providedas a means of reducing the possibility for overfégase el as gravity filters may be considered for iron and manga
may include flow or pressure switches or other equivalelqleseremoval' Use, howevess subject to the following condi

devices. tions:

(5) DUST ConTROL. Dust control shall meet the following . 1: Minimum criteria relative to numberate of filtration,
requirements ' structuraldetails and hydraulics, filter media, etc., provided for

idrat ity filters in s. NR 8149 al ly t fil
(a) Provision shall be made for ttransfer of dry fluoride com {gg,v\r,ﬁ;g r:;giloér?étsel_n S a1s0 apply fo pressure

poundsfrom shipping containers to storage bins or hoppers in
sucha way as to minimize the quantaffluoride dust which may _. f £l iah |
enterthe room in which the equipment is installéthe enclosure MiNUte per square foot of filter areddigher or lower rates may
shallbe provided with an exhaust fan and dust filter which pIa@@JUSt'f'?d base?' on in-plant _Or pilot plant studies.

the hopper under a negative pressure. Air exhausted from fluoride 3. Filter design shall provide for:

handlingequipment shall dischge througha dust filter to the a. Lossof head gauges with a suitable range in head on the
atmosphereutside of the building. inlet and outlet pipes of each filter

2. Generallythe design filtration ratehall be 3 gallons per
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b. An easily readable meter or flow indicator on each battery (b) Process design.The process design shall include deter

of filters. minationof the Henrys Constant for each contaminant, the mass
Note: A flow indicator is recommended for each filtering unit. transfercoeficient, air pressure drop, and stripping factbrstif
c. Piping and shut-bé¥valves so that each filter can bper  cationshall be provided for the selectéelsign parameters includ
atedand backwashed individually ing the height and other dimensions of the unit, air to watés,

d. Minimum side wall shell height of 5 fee corresponding packingspecifications, packing depth, and surface loading rate.
reductionin sidewall height may be approved where proprietary 1. Pilot testing considerations:

bottomspermit reduction of the gravel depth. a. The pilotstudy shall evaluate a variety of loading rates and
e. Wastewater collection a minimum of 18 inches above thgr to water ratios at the peak contaminemcentration. Special
surface of the media. consideratiorshallbe given to removal Btiencies when muli
f. An underdrain systerto eficiently collect the filtered ple contaminants occur

waterand distribute the backwash water o b. If there is adequate past performance datthe contarmi

~ g. Backwash and air relief valve dischempiping terminating nantto be treated, including at the peak contamimanicentra
with a free air bre_ak a_mlnlmum of 24 inches above the floor f6n, the department mapprove the process design based on the
wastewatecollection pipe or sump. appropriatecalculations without pilot testing.

h. Inlet and outlet sampling faucets for each filter 2. The installation shall be designed to reduce contaminants
(2) REMOVAL BY LIME PROCESSES. The removabf iron and to below the maximum contaminant level and to the lowest practi
manganesey lime processeshall meet the requirements in s. NReal level.

811.57. 3. The packing material shall be NSF/ANSI Standard 61
(3) REMOVAL BY MANGANESE GREENSAND TYPE FILTRATION. g provedor use in potable water in accordance with s. NR 810.09
Theremoval of iron and manganese by greensand type filtratigg) The packing material shall be resistant to the aggressiveness

consisting of a continuous feed of potassium or sodium permgjfi'the water dissolvedgasses, any chemicals added to the water
ganateto the influentof a manganese greensand filisrmore  ghply and any cleaning materials.

applicableto the removal of iron plus manganese tharh®
removalof iron only because of economic considerations. As an tible with potabie water includinstainless steel. reinforced
alternatemethod, application of the potassium permanganate{g">'€ With p water includingtal » Il

the greensand on a “batch” basis may be installed when the-depgpf créte aluminum reinforced fibeglass, or plastic. The tower
mentdetermines “batch” applicatida as efective as continuous constructionmaterialsshall be resistant to the aggressiveness of
feed. The following requirements apply: thewater dissolved gasses, any chemicals added to the water sup

ly, and anycleaning materials. owvers constructed of light

(@) The permanganatall be applied as far ahead of the ﬁlte5/eightmaterials shall be providesith adequate support to pre

aspéacgctﬁl. idizi N h hlori tyentdamage from wind.
(b) er oxiclzing agents or processes, SUuch as ChoNnation o - rpq-a4ig of the column diameter to the packing diameter

?geafégilg?‘trr]gagh%?n?gsld prior to the permanganate feed to redslfmcal be at least 7:1 for the pilot unit and at least 10:1 for the full

S . scaletower The type and size of the packing used in the full scale
sqlg(z:a)re-frohoet normal filtration rate shall be 3 gallons per minute PEhit shall be the same as that used in the pilot unit.

. 6. The blower shall be adequately sized to prosiggcient
ute(SZer-l-s':qeuggegng(?(l)tb%?kr\;]\lgriz {;ﬁteesseh;r"egﬁ $8at:dila0 agneélllolr;stgezromérlxr to achieve the desired removal rat&he minimum volumetric

: ir to water ratio at the maximum water flow rate shall be 25:1.
gallonsper minute per square foot for manganese coated mec?%.e maximum air to water ratio shall not exceed 80:1
(e) Air washing may be provided. o

() Sampling faucets shall be provided ptioapplication of 7. The design shall give consideration to potential fouling

; - ] : roblemsfrom calcium carbonate, iron and manganese precipita
gﬁtrlrgtanganatemmedlately ahead of filtration and at the fIIteI‘tlci)on, and from bacterial growthPretreatment shall be provided

. where necessary to prevent significant fouling. Disinfection
(4) REMOVAL BY ION EXCHANGE. The removal of iron and man  ¢anapilityshall be provided immediately before and after packed
ganesey ion exchange may not be used unless pilot gladies

- oo M tower aeration.
havedemonstrated thatatisfactory removal ffiencies can be

continuouslyprovided. There may be no oxidation of the iron of _8: The efects of temperature shall be considered in the pro
manganeserior to the process. cessdesign as a drop water temperature can result in a drop in

. . . dcontaminantemoval eficiency.
(5) TESTINGEQUIPMENT. Testing equipment shall be provide L .
for all plants. The equipment shall have the capacity to accurately(C) V\ater flow system1. ater shall be distributed uniformly

measurehe iron content to a minimum of 0.1 mafid the manga atthe top of the tower using spray nozzles or orifice-type distribu
nesecontent to a minimum of 0.05 mg/l. tor trays that prevent short circuiting. For multi-pdimjection,

History: CR 09-073: cr Register November 2010 No. 659, eff, 12-1-10. & minimum of one injection point fOI’. every 30 square inches of
tower cross—sectional area shall be installed.

NR 811.53 Organics removal. (1) GENERAL REQUIRE 2. A mist eliminator shall be provided above the water distrib
MENTS. Organic compounds may be removed by a variety of prgyor system.

cesses.All process designs shall be based on information from a 3. A side wiper redistribution ring shall be provided at least

gg%;gﬂ%;g Egugﬁ]%\'/ggﬁz?éggqﬁg F\;\I';EQ g‘ful(\jlggge‘g'&%% every10 feet in c.)rde'r.to prevent water channeling along the tower
\g/all and short circuiting.

department.Unlessthe department approves other requirements, ) )
the processes shall be designed to remove a minimum of 99% of 4. Sample faucets shall peovided on the tower inlet and eut

4. The packing tower shall be constructed of materials com

the contaminant in question. let piping.
(2) PackeDp TOWER AERATION. Packed tower aeration units 5. An outlet sump, if provided, shall be accessible for elean
shallmeet the following requirements: ing purposes and be equipped with a drain valve. The drain shall
(a) General. Packed tower aeration, which is also known a0t be directly connected to a storm or sanitary sewer
air stripping, may be used for the removal of volatilgamic 6. A drain fitting shall be installed in the outlet piping to allow
chemicalsgrihalomethanes, carbon dioxide, and radon. for the dischage of water and any chemicals used to cléen

RegisteNovember 2010 No. 659


http://docs.legis.wisconsin.gov/code/admin_code

File inserted into Admin. Code 12-1-2010. May not be current beginning 1 month after insert date. For current adm. code see:

http://docs.legis.wisconsin.gov/code/admin_code
113 DEPARTMENT OF NATURAL RESOURCES NR 811.54

tower. The drain shall not be directly connectec storm or sani  unlessthe requirement is waived by the department because the

tary sewer watersystem has access to other watemrces that can provide an

7. The design shall prevent freezing of the inlet rismrer ~ average day supply of water at minimum or operation of the tower
and the outlet piping when the unit is not operating. is not mandatory to meet primary drinking water standards.

8. All buried piping shall be maintained undepositive pres 11. The tower shall be provided with an adequate foundation
suregreater than the elevation of the ground surface. andlateral support to prevent overturning due to wind loading.

9. The water flow to each tower shall be metered. 12. The equipment shall be located within a secure building

10. Consideration shall be given to installmgutterfly valve Or within a locked security fence to prevent vandalism.
in theinlet piping to control the water flow rate and to minimize  13. An access ladder with safety cage shall be provided to

air entrainment. allow access and inspection of all areas of the tower

11. A means shall be provided to prevent floodifthe air 14. Exhaust air shall be disclgmd directly to the outside
blower. atmosphereand in a location that will be protective of public

12. The inlet piping shall be supported separately from theealth. Air emissions controls shall be provided if necessary to
tower’s main structural support. meetair quality standards.

(d) Air flow system.1. The air inlet shall be installed inapro  15. Noisecontrol equipment shall be provided where systems
tectedlocation. arelocated in residential areas.

2. The air inlet to the blower and the tower disgleavent (3) GRANULAR ACTIVATED CARBONFILTERS. Granular activated

shall be screened and provided with a downturned, hoodedgairbonfilter installations shall meet the following requirements:
mushroomcap that protects the screen from the entrance of extra (a) The maximum filtration rate for pressure filters shalbbe

neousrpatter_ including insects and birds, obnoxious fumes, @k jionsper minuteper square foot of filter area. The maximum
typesof precipitation and condensation, amithdborne debris or fiiration rate for gravity filters shall b gallons per minute per

dust.t Tgﬁ stcrc_eelns (sjh_all tbﬁ gontstrulcteotl_ tgrLZt4—mesh t%‘l)”?s'gauarefoot of filter area. Higher rates may be justified based on
resistanimaterial and installed at a localignst susceptibie 10 yjjqt sty djes for removal of the contaminant in question.

vandalismor damage. The air inlet shalko be provided with a

dustfilter. ~ (b) The water from the carbon filter shall be continuously dis
Note: Itis recommended that a 4-mesh corrosesistant screen be installed in infected.
front of the 24-mesh screen on the air inlet system. (c) The filter design shall provide for:

_ 3. The blower shall be provided with a weather—proof motor ;| 555 of head gauges on the inlet and outlet pipes of each
atight housing, and an adequate foundation. filter.
4. An air flow meter or department approved alternative 2 A meter or flow indicator

methodfor determining the aiflow shall be installed on the air . .
ning WS ! I 3. Adequate freeboard for backwashing based on the specific

inlet piping. ity of th di

5. A positive air flow sensing device and a pressure gaug{eav' yorine me |a.. . !
shallbe installed orthe air inlet line to the towenf positive air 4. An underdrain systerto efectively collect the filtered
flow is not detectedthe device shall automatically shut down thavaterand distribute the backwash water
waterflow. 5. Backwash and air relief valves havidigchages that ter

6. A backup motor for thelower shall be readily available Minatein a free air break at least 24 inches above the. floor
wherethe tower is used to maintain primaiginking water stan 6. Smooth end sampling faucets on the inlet and outlet pipes
dards. of each filter

(e) Other equirements.1. Thetower shall be provided with 7. The ability to conveniently inspect, replace, or regenerate
a sufiicient number of access ports with a minimum diameter @fe media.

24 inches to facilitate inspection, media replacememtdia (d) The carbon used shall begiir carbon.

cleaning,and maintenance of the interior . . .
9 (e) Information supporting selection of the carbon for removal

_ 2. Ameans shall be provided for cleaning the packing-matg; o contaminants in question shall be provided to the depart
rial should it become fouled. ment

3. Any clearwell or reservoir constructed to receive water . .
from a tower shall be constructedrteeet the potable water reser in t(kfl)e sA ggliz‘]igg[i(t)midlsDri)gSglsgr g}lessgﬁtm ?:;El?gr Sar:;%l\l,gtee :jnggjﬁ)%?]
voir requirements of s. NR 8164. P : p pentg

shall comply with s. NR 81.859.

4. The tower shall be designed and constructed so that it cartg) An assessment of the impacts of radon and its ;

be extended without major reconstruction. ; )
. . uctson operation, operator safeind waste disposal shall je-
5. A means of bypassing the tower shall be provided unlqﬁaed to the department
the requirement is waived by the department because. the Wat%story: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
systemhas access to other water sources that can provide an aver

ageday supply of water at minimum. NR 811.54 Ozonation. Ozonation can be used for a vari

6. Disinfection application points shall be provided on thgyy, of purposes including disinfection, oxidation, and micrefloc
towerinlet and outlet piping. _ culation. When applied, all of these reactions may occur but typi
_ 7. Any waterpassed through the tower shall be continuouspally only one is the primary purpose for its use. Ozonation can
disinfectedand provided with a minimuraf 30 minutes of post pe ysed for the removaif coior, taste and odors, ganics, algae,
aerationcontact time. cyanide hydrogen sulfide, iron, manganese, and heavy métals.
8. The wateisupply pump or pumps, blower matdisinfec  additionto these treatment processes, ozone is an acceptable alter
tion equipment, and theositive air flow sensing device shall benativeto chlorine disinfectants. Given the sophisticated nature of

electrically interconnected to operate in series. the ozone process, consideration shallgbeen to the need for
9. Adequate packing support shall be provided to allow thaintainingqualifiedoperators to operate and maintain the equip
free flow of water and to prevent packing deformation. ment. The following requirements shall be met:

10. Adequate auxiliarppower shall be provided to operate the (1) GENERAL. The following general requirements shiadi
air blower and disinfection equipment during power failureset:
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(a) All process designs shall be based on bemgjilot scale absorptiorcycle time of 16 hours while operating at the maximum
studiesof dosage requirements, application points, and detentiexpectedmoisture loading conditions.
timesconducted in accordance with s. NRL8H. 6. Each dryer shabe capable of venting dry gas to the atmo
(b) When ozone is used as a disinfectant, ozonation and detgrhere prior to theozone generatpto allow start-up when other
tion shall provide the required disinfection CT value. Additiondryersare on-line.
ally, application of a disinfectant which maintains a measurable (d) Air filters. 1. Air filters shall be provided on the suction

residualin the distribution system shall be required. sideof the air compressors, betwetie air compressors and the
(c) Where ozonation is approved by the department to be usieglersand between the dryers and the ozone generators.
for disinfection of a bacteriologically unsafe water supgiypli 2. The filter before the compressor shall be ofdbalescing

cateprocessstreams shall be provided. This includes air supphype and be capable of removing all particlesyéarthan 10
air preparation equipment, ozone generators, 0zone CONfgfitronsin diameter The filter before the dryer shall be of the
chamberspzone difusers, power supplyand postisinfection  coalescingtype and be capabtef removing all particles Iger
equipment. This requirement may be waived by the departmef{ans microns in diameterThe filter after the dryer shall be of
whereother acceptable water sourdesing suficient capacity  the particulate type and be capable of removing all particlgsiar
areavailable. than0.5 microns in diameter or a size specified by the generator
(2) FEeD GAs PREPARATION. Feed gas can be aimxygen manufacturer.
enrichedair, or high purity oxygen. Sourcestufjh purity oxygen (e) Air preparation piping.Piping in a compressed air prepara
include purchased liquid oxygen; on site generation using-Cryfion system shall be common grade steel, seamless copgigr
genic air separation; or temperature, pressure or vacuum swigggssteel, or galvanized steel. Thiping shall be designed to
adsorptiveseparation, technologyFor high purity oxygen—feed wjithstandthe maximum pressures in the air preparation system.
systemsdryers typicallyare not required. Feed gas preparatiopy/C piping may be used in a vacuum air preparation system when
shallmeet the following requirements: locatedand supported to be protected from physitainage
(a) Air handling equipmentAir handling equipment on cen including from heat.
ventionallow pressure air-feed systems shall consist of an air (3) Ozone GENERATORS. Ozone generators shaikeet the fol
compressorunless drawn by vacuum, water or agparatar |owing requirements:
refrigerantand desiccant dryers and particulate filters. For oxy

gen-feedsystems, compressors, separators, and dryers may IIbe : . . <
- . . provided in pounds per day and pounds per kilowatt-hour
berequired by the department depending on the purity dige The capacity of any ozone generators shall be determined by

gen. In all cases the design shall ensure that the maximum d . . - L
point of —60°C (—76F) will not be exceeded at any time. 62bne demand testsncluding tests under critical conditions.

) ] : ) Whereozone is approved for use by the department as a disinfec

_(b) Air compession. 1. Air compressors shall be of 4@ tant,the generators shall be sized in conjunatiith the detention
uid-ring or rotary lobe, oil-less, positive displacement type fdfasinsto provide the required inactivation CT values for viruses,
smallersystems or dry rotary screw compressors f@elasys  Giardia lamblia, and Cryptosporidium contained in ss. NR
tems. . . ~ 810.59,810.60, and 810.61.

2. The air compressors shall have the capacity to simulta 1. The design shall ensure that the minimum concentration of

neouslyprovide for maximum ozone demand, provide the air floyzonein the generator exit gas will be 1.0% by weight.
requiredfor pumging the desiccant dryers, where required, and 2. Generators shall be sized to havdisieht reserve capac

allow for.standby capacity ity so that the system does not operate at peak capacity for
3. Air feedfor the compressor shall be drawn from a poirixtendedperiods of time. Lowmedium, andhigh frequency sys

protectedfrom rain,snow condensation, mist, and fog to mini temswhich operate at lower peak voltages require less reserve
mize moisture content of thair supply The air feed shall be pro capacity.

tectedfrom contaminated air sources. Outside air intakes shall
consist of a downturned pipe elbow installed at a location I?%?ﬁt

susceptibldo vandalism and covered with a 24-mesh corrosiq)+” ¢ sarvice. This shall be accomplished through the use of
resistanscreen. individually fused dielectrics.

4. A compressed air after—cooler or entrainment separator or ; : :
bothwith automatic drain shall be provided prior to the dryers Worééﬁzlgﬁzt 5 e?r?gr?&ans)krmzlIegghp\;\g?idigaggg?r/n?;sg pbp;lytltr]lg the
reducethe Wgter vapor . departmento be not critical tanaintaining production capacity

(c) Airdrying. 1. Dry dust-free, and oil-free feed gas shalsmajlerinstallations employing ozone generators with multiple
be provided to the ozone generat@uficient drying to a maxi  individually fused dielectrics may be able to employ a femen
mumdew point of ~60C (-76'F) shall be provided at the end ofper of generators each having excess ozone production capacity

the drying f:ycle. ) . 5. If there is to be gariation in the supply temperature of the
2. Drying for high pressure systems shall be accomplishgéneratocooling water throughout theear then curves or other
usingdesiccant dryers. For low pressure systems, a refrigerati4tashall be furnished to the department to show opsoduc
air dryer in series with desiccant dryers shall be used. tion changes due to the varyitemperature of the supplied cool
3. Arefrigeration dryer capable of reducing the inlet air-teming water The design shall ensure that the generators can produce
peratureto £C (4CF) shall be provided for low pressure air prepthe required ozone at the maximum coolant temperature.

arationsystems. The dryer may be of the compressed refrigeram(b) Electrical. The generators may be Ipmedium, or high

a) Capacity. The production rating of the ozone generators

3. Generators with individualielectrics shall have the capa
y of operating satisfactorily while individual dielectrics are

typeor chilled water type. frequencytype. The specifications shall require that the trans
4. The desiccandryers shall be of the external heated or-hedbrmers and other electrical hardware peoven, high quality
lesstype. componentslesigned for ozone service.

5. For heat-reactivated desiccant dryers, the unit shall contain(c) Cooling. Adequate cooling shall be provided. Cooling
2 desiccant filled towers complete with pressure relief valveswater supplied to the ozone generators may not be corrasive
4-wayvalves and a heatem addition, external type dryers shallscaleforming and shall be didiently free of microbiological and
havea cooler uniand blowers. The size of the unit shall be sudhorganiccontaminantso prevent fouling of the water side of the
thatthe specified dew point will be achieved durinm@mimum tubes. If naturalwater quality does not meet this requirement,
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treatmenthall be required. A closed logpoling water system (k) Sampling faucets and monitors shall be provided on the
shallbe used if proper cooling water conditions cannot be assurigtiet and outlet of each contachamber to monitor water quality
(d) Materials. To prevent corrosion, the ozone generator shéndthe ozone residual. If allowesy the department, a portable
andtubes shall be constructed of type 304L or 316L stainless stépnitor or a comparable testing method mayused to analyze
(4) OzoNECONTACTORS. The selection or design of the Contacwa(teearcchoI(I:%%tgcitfrghn;;%gple taps provided onitilet and outlet
tor andmethod of ozone application depends on the purpose P(;r ) .
Wh|Ch the ozone is being used_ Contactors can be of mw (L) A water meter Sha” be pI’OVIded on the |n|et to the contact
bubble,venturi, or aspirating turbine mixer type as approved gpamberdo measure water flaw
the department. Ozoneontactors shall meet the following (m) If required by the department, contactors or reservoirs
requirements: usedas contactors shall be fitted with the improvemeetsessary
(a) Where ozone is used aslisinfectant, a minimum of 2 con 0 allow samplingof water from intermediate points for ozone
tact chambers shall be provided with the chambers designed€§idual.
preventshort—circuiting. Contactors shall be closed vessels. (n) All contactors shalhave provisions for cleaning, mainte
(b) Contactors shall be separate veshelsing no common nance,and drainage. Each contactor compartment shall also be
walls with the remainder of the facilitynlesscommon walls are €duippedwith an access hatchway _
approvecby the department on a case-by—case basis. If commor(5) OzONE DESTRUCTION. Ozone destruction shall meet the
walls are used, the contactor shall be kept under negative presoifewing requirements:
andsuficient ozone monitors shall be provided to protect worker (a) A method or combinationf methods for destroying or
safety. No normally inhabited structure may be constructed ovgscirculatingthe final of gas from the ozone contactors shall be
anozone contactor or reservolir containing ozone. providedto meet safety and air qualigtandards. Acceptable
(c) Contact vesselshall be made of reinforced poured conmethodsinclude:
crete. All reinforcement bars shall be covered with a minimafm 1. Thermal destruction.
1.5inches of concrete. Ozone resistant interior coatings shall be 5 catalviic destruction
approvedby the department in accordance with s. NR 810.09 (5). 3' Th 4 | and catal t'. destruct
Smallercontact vessels may be made of stainless steeflfisey - Ihermaland catalyuc aestruction. _ N
or other material which will be stable in theesence of residual 4. Recycling to some point in the treatment system in addition
ozone and ozone in the gas phase above the water level. 10 the installation of destruction equipment. _ _
(d) Contact chambers shall besfficient depth and size to _ (P) A detectable ozone residual may not carry everthe dis
allow for adequate contact tinamd freeboard for foaming wheretribution system.
applicable. The depth of water in bubble Wliser contactors shall  (c) The maximum allowable air ozone concentratiorthie
normally be a minimum ofi8 feet unless a shallower depth cadestructionunit dischage is 0.1 ppm by volume.
be justified to the department. A minimum freeboafd3 feet (d) At least 2 units shall be provided which aszhcapable

shallbe provided where foaming will be an issue. of handling the entire gas flow unless the second unit is deemed
(e) The contact time for disinfection shall be determined basadnecessarpy the department.
onthe required inactivation CT values for viruségrdia lamb (e) Exhaust blowers shall be providbcbrder to draw ozone

lia, andCryptosporidiumcontained in ss. NR 810.59, 810.60, angff-gasfrom the contactors into the destruct unit.
810.61. The minimum contact time shall be 10 minutes. A shorter (f) Catalysts shall be protected from foam, moisture and other

contacttime may be approved by the department if justified Wnpuritiesthat may harm the catalyst.

appropriatedesign andCT considerations. Sidient ozone )
cggacﬂyand con?act chamber size shall be provideathieve the , (9) Thecatalystand heating elements shall be located where

desiredCT value when injecting ozone into only onefw 2 con thsoyt(e:'alg (E:Seretiimgee igr]igl?oicf)i:e?tahlenttjgg 3"[‘1255 that operate at lower tem
E%Ctrﬁg???gﬁtg—;sesdgu(s:;‘?qhz ﬁteeng) %?]ae” ;?;Fag%g:!otrrl](rc?ngﬁperatur'ess encouraged, especially where high purity oxygen is the feed gas.
u u is su z u . : ; :
. 6) PIPING MATERIALS. Piping materials used in ozone service
porousdiffusers at the bottom of the vessel and water shall en zgll)meet the following reguirgementS'
from the top of the vessel. Countercurrent flow shall be provide o .
in all chambers of the vessels. Co—currerfugibn systems shall | (&) Only low carbon 304L and 316L stainless steel piping shall

only be approved by the department where adequate justificatfftiSed for ozone service. ‘Alternative pipimgterials may be
canbe supplied. approvedby the department on a case—by-case basis.

(f) Forozone applications in which precipitates are formed, (b) Gasket materials shall beflon or Hypfalon. _
suchas with iron and manganese removal, porodsséfs may () Rubber components may not be used in contactozithe.

not be used. (7) JoINTS AND CONNECTIONS. (a) Connections on stainless
(g) Where taste and odor control is of concern, multipiteelpiping used for ozone service are to be welded where pos
applicationpoints and contactors shall be considered. sible.

(h) A system shall be provided between the contactotlend ~ (b) Connections with meters, valves, or other equipment are
off-gasdestruct unito remove foam from the air and return théo be made with flanged joints with ozone resistant gaskets, such
froth to the contactor or other location acceptable to the depads Teflon or Hypalon. Screwed fittings and field—cut threaded
mentwhen foam will be an issue. A potable water spray systetnnectionsnay not be used.
shallbe placed in the contactor head space if foaming is expectedc) A positive closing plug or butterfly valve and a leak—proof
to be excessive. backflow prevention check valve system shall be provided in the

(i) All openingsinto the contactor for pipe connections, hatchPiping between the generator and the contactor for pressurized
ways, etc., shall be properly sealed to prevent the escape of oz8Aenegeneration systems.
using welds or ozone resistant gaskets suctefanlor Hypalon. (8) INSTRUMENTATION. Instrumentation shall meet tfalow-

(i) A pressure or vacuum relief valve shall be provided in th@g requirements:
contactoras appropriate. Pressure or vacuum relief velse (a) Pressure gauges shall be provided at the digelfiemm the
chargepiping shall be piped to a location where there will be nair compressgrat the inlet to the refrigerator dryers, at the inlet
damageo the ozone destruction unit or an uncontrolled releasearfidoutlet of the desiccant dryers, at thiet to the ozone genera
ozone. torsand contactors, and at the inlet to the ozone destruction unit.
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(b) Each generator shall have a trip which shuts down the gen (b) Noise levels resulting from the operation of the ozonation
eratorwhen the wattage exceeds a présetl. It is recommended systemshall be controlled to within acceptaliilmits by special
thatelectric power meters be provided foeasuring the electric room construction and equipment isolation.
powersupplied to the ozone generators. (c) High voltage and high frequency electrical equipment shall

(c) Dew point monitors shable provided for measuring the meetcurrent electrical and fire codes.
moistureof the feed gafrom each desiccant dryeWhere there  (d) An exhaust fan shall be providedtire ozone generation
is potential for moisture entering the oza@enerator from down andcontactor rooms to remove ozone gas if a leak occurs and shall
streamof theqnit or where moisture accumulation can occur in th@eetall of the following requirements:
generatorduring shutdown, post—generator dew point monitors 1. One complete air change per minute shall be provided
shallbe used. whenthe room is occupied.

(d) Air flow metersshall be provided for measuring the air 5 The exhaust fan suction shall be located tieafloor with
flow from the desiccant dryers to each of the ozone generators,ihé, oint of dischage located to avoid contamination of air inlets
air flow to each contactpand the puge air flow to the desiccant 1, gtherrooms and structures, to outside breathabl@giseing
dryers. _ . blockedby snow or other obstructions.

(e) Temperature gauges shall be provided for the inletand out 3 - ajr injets shall be located near theiling and controlled
let of the ozoneoolingwater and the inlet and outlet of the ozong, prevent adverse temperature variations.

generatoffeed gas, and, if applicable, for the inlet and outlet of the 4. An exhaust fan switch shall be located outside of the

ozonepower supply cooling water . : ST .
P PRy 9 . . ntranceto the room with a signal lightdicating fan operation
(f) Water flow meters shall be installed to monitor the flow q?vhenthe fan can be controlled from more than one point.

cooling waterto the ozone generators and, if applicable, to the . . .
9 g ’ PP ' (e) A portable puge air blower that will remove residual ozone

zonepower Iy . : : :
ozonepowe §gppy . . .in the contactor prior to entry for repair or maintenance sieall
(g) Ata minimum, ozone monitors shall be installed and maig,qyided.

tainedto measure ozone concentrations in both the feed—gas an
the off-gasfrom the contactor and thefef§as from the destruct
unit. Monitors or a comparable testing method shall also be p
videdfor measuringzone residuals in water in accordance wit
subs. (4) and (5) (b). The number and location of oresidual
monitorsshall be such that the amowfttime that the water is in
contactwith the ozone residual can be determined. NR 81155 Radionuclide removal. (1) RADIUM

h(h) Ambient ?'r ozone monltqtr)? shall be installed in roomg.y, s~ Water treatment to remove radium shall meetfahe
whereexposure to ozone is possible. lowing requirements:

(9) ALARMS. The !nstallatpn of alafm and shutdown systems (a) General. Radium may be removdy using the water treat
shallmeet the following requirements: mentprocesses of zeolite softening, lime—soda softemevgrse

(a) A dew point alarm and shutdown shall shut down the genesmosishydrous manganese oxides, and adsorpéisies. Other
atorin the event the system dew point exceedS€GB876'F).  processesay also be used to remanaalium as approved by the

(b) An ozone generator cooling water flow alarm and-shudepartmenbn a case-by-case basihe process design shalll
down shall shut down the generator in the event that conlatgr  addresghe fate of radium in the treatment process including waste
flows decrease to the point that generator damage could occuisposal. Where applicable, disposal of treatment plant wastes

(c) An ozone power supply cooling water flow alarm and-shugontainingradium shall normally be to a sanitary sewer or waste
down shall shut down the power supply in the eventdoating Watertreatment plant.

f Note: It is recommended that measures be taken to protect workers from gamma
waterflow decreases fthe point that power supply damage COUIqjadiationexposure and radon gas inhalation where applicable.
occur.

. (b) Finished water quality Radium removal processes shall
(d) An ozone generator cooling water temperature alarm apéldesigned to provide a finished water with a radium content as
shutdownshall shut down the generator if either the inlet or outlgfgseto 0 picocuries per liter as practical whitgintaining a fin
coolingwater exceeds the designated preset temperature.  jshed water that is not corrosive. The department shall determine
(e) An ozone power supply cooling water temperature alartiowableplant outlet water qualifyncluding radium concentra
andshutdown shall shut down the power supply if either the inlébns, basedon the raw water quality and the treatment process
or outlet cooling water exceeds the designated preset temperatoreposed. If corrosive water is produced during the radium

(f) An ozone generator inlet feed-gas temperature alarm d&fnoval process, a department approved method of corrosion
shutdownshall shutlown the generator if the feed-gas temper&ontrol shall be provided.
ture exceeds the designated preset value. (c) Finished water sampling aneporting. For the radium

(g) An ambient air ozone concentration alarm ahdtdown reémovalprocesses listed in pge), a minimum of 4 consecutive
shall sound when the ozone level in thailding ambient air quartersof finished water samplinfpr radium shall be required
exceeds.1 ppm or a lower value chosen by the water suppliéfter the plantbecomes operational to demonstrate treatment
Ozonegenerator shutdown shall automatically occur wien effectiveness. For other proposed radium removal treatment

building ambient air ozone level exceeds 0.3 ppm or a lower valiethodsthe required radium monitoring prograsall be estab
choserby the water supplier lishedby the department. Tteampling shall be conducted under

(h) An ozone destruct temperature alarm shall sound tiigen VdOSrSte%%?ﬁ)ﬁ%r;dn'tg)ln;r'otF;23&%@;23'2%%?53:&' B% ggtfg:y{_r;]eed by
tem.peratur.eexceeds the de3|gqateq preset value.. laboratoryshall forward a copy of the radiological analyses to the
() Audible alarmsand warning lights shall be installed ancjepartmentn an electronic formatWater hardness monitoring

ma|nta|ned[0 |nSUre. 'Opel‘ators are alerted to Improper Operan%uipmentsha” be providedo monitor for hardness break
or hazardous conditions. throughwhen softening is used for radium removal. Daily water
(10) saFeTy. (a) The maximum allowable ozone concentrehardnessneasurements shall be reportedima monthly operat
tion in the air to which workers may be exposed may not exceed report submitted to the department. débardness moniter
0.1 ppm by volume. ing to substitute for radium analyses shall only be allowed if dem

?f) A sign shall be posted indicating “No smoking, oxygen in
e” at all entrances to the treatment plant. In addition, ne flam
Hﬁableor combustible materials shall be stovethin the oxygen
generatorareas.

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
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onstrated effective by simultaneous radium andardness approvedon-site pilot studies conducted on the watebéo
samplingconducted for one year treated. The process design shall address the fate of uranium in
(d) Water softening Treatment for radium removal using stanthe treatment process. Disp_osal of water treatment plant wastes
dard water softening processes shall comply with the requireontaininguranium shall be in accordance with written depart
mentsof s. NR 81.57. mentguidance. If applicablalisposal of treatment plant wastes
(e) Hydrous manganese oxidesWater treatment using Containinguranium shall be to a sanitary sewer or wastewater
hydrousmanganese oxides for radiuemoval shall meet the fol treatmentplant as approved by the department. The digeldar
lowing requirements: watertreatment plant wastes and spent media shall be analyzed for
1. Each installation shabie individually pilot tested on-site radionuclidecontent as required by the department. The disposal

under a department approval unless the pilot testiqgirement of spent media containingesidual radionuclides shall be as
is waived by the department based upon documentation of Saeproved)y the department.

cessfulsimilar treatment performance at wells with similar water (P) A minimum of 4 consecutive quarters of finished water
quality. samplingfor uranium shall be required after the plant becomes

erationato demonstrate treatmenfegftiveness. The sampling
allbe conducted under worst case conditions. Uranium-analy
esshall be performed by U.S. environmental protection agency
approvedaboratory Thelaboratory shall forward a copy of the
Fadiological analyses to the department in an electronic format.
(c) Prior to constructing or operating the systems, the radiation
protectionsection of the department of health services shall be
contactedo obtain a radioactive material licerteeoperate pilot

; ived by the d based d - f andfull scale installations when uranium whlé concentrated on
Is walved by the department based upon documentation of Syt rasin or media to a level greater than pitfbcuries per gram

cessfulsimilar treatment performance at wells with similar wateg; any time during use, including just prior to backwashiegen
quality. eration,or disposal.

2. The radiation protection section of the department of health 4y pjsposal of uranium removal treatment plant waste shall
servicesshall be contacted to obtain a radioactive matkcethse complywith subch. XII.

to operate pilot and full scale installations prior to constructing Oryisiory: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
operatingthe systems.

(g) Other teatment. Other radium removal treatment pro NR811.56 Sequestration. (1) SEQUESTRATIONBY POLY-
cesses may be approved by the department on a case—by-B&€8PHATES. Sequestration by polyphosphatesuitable when
basisusing information obtained from department approved or¢encentrationsf iron, manganese, or a combination of batie,

2. Pre—-mixed or on-site mixed hydrous manganese oxi
chemicalsshall conform to the applicable NSF/ANSI Standard
and AWWA standards as required by s. NR 810.09 (1) (c).

() Adsorptive esins. Water treatment using adsorptive resin
for radium removal that will continuousgccumulate radium on
theresin shall meet the following requirements.

1. Each installation shalle individually pilot tested on-site
under a department approval unless the pilot testiggirement

site pilot studies conducted on the water to be treated. 1.0 mg/10r less. Polyphosphate treatment may be Iésstisle
(h) Waste disposal.Disposal of radium removal treatmentfor sequestering manganese than for iron. The following require
plantwaste shall comply with subch. XII. mentsshall be met: _ _ _
(2) RADON GAS REMOVAL. \Water treatment to removadon (a) Where phosphate treatment is used, chlorine resishialls
gasshall meet the following requirements: be maintained in the distribution system. In addition:

(a) Radon may be removed using aeration or pressurized gran(P) Polyphosphates may not be applied ahead of iromand
ular activated carbon filters. The process desigail address the 9anese@emoval treatment. The poiot application shall be prior

gammaradiation and disposal concemssociated with the use of {0 @ny aeration or oxidation and as far upstream as practical from
granularactivated carbon filters. the chlorine or other oxidant application.

(b) The design of radon removal equipment shall be based on(€) Chemical feed installations shall conform to the reguire
adepartment approvesh—site pilot study conducted on the watefentsof subch. V.
to be treated. The department may approve manufaataded (d) Chemicals for new or existing installations shall meet the
removalequipment without pilot study on a case-by—case bag@igplicableNSF/ANSI Standard 60 requirements of s. 81R.09
if adequate treatmentfeftiveness is demonstrated to thepart (1) (¢).

ment. (e) Stock phosphate solution shiaé kept covered and disin
(c) Aerators used for radeemovalshall comply with ss. NR fectedby carryingan approximate 10 mg/1 free chlorine residual
811.45and 81.53. unlessthe phosphate is not able to support bacterial growth, has

(d) Radon gas shall be vented to the atmosphere at an eleva®i8fi of 2 or less, and has not been diluted.
andlocation to prevent elevated radon gas air concentrations in(f) The totabhosphate applied may not exceed 10 mg/l as PO
inhabitableareas. (g) If polyphosphate sequestration is practiced, appropriate
(e) Granular activated carbon filters for radon removal sharthophosphatéesting equipment shall be provided.
comply with s. NR 81.53. Disposal of carbon filters used for (h) Possible adversafectson corrosion shall be considered
radonremoval shall comply with s. NR 8859. andaddressed if necessamnen phosphate addition is proposed
() A minimum of 4 consecutive quarters of finished watgr iron or manganese sequestering.
samplingfor radon gas shall be required after the plant becomes(2) SEQUESTRATION BY SODIUM SILICATES. Sodium silicate
operationato demonstrate treatmenfegftiveness. The sampling sequestratiorof iron and manganese is appropriate only for
shallbe conducted under worst case conditions. Radon gas anglpundwatersupplies prior to air contact. Sodium silicate addi
sesshall be performed by U.S. environmental protection agencyion is applicable to waters containiog to 2 mg/l of iron, manga
approvedaboratory Thelaboratory shall forward a copy of theneseor a combination of both. The following requirements shall
radiological analyses to the department in an electronic formate met:
(3) UraNiUM REMOVAL. Water treatment to removeanium (a) On-site pilot tests amequired to determine the suitability
shall meet the following requirements: of sodium silicate for the particular water and the minimum ehem
(a) The designer of any proposed uranium removal equipmég@! feed rate needed.
shall contact the department pritar the final design of the equip  (b) Chlorine residuals shall be maintained throughout the dis
mentto allow for department input on design requirements. Theébution system to prevent biological breakdown of the seques
designshall be basedn information obtained from departmenterediron.
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(c) Rapid oxidation of the metal ions such as by chlorine or (e) The freeboard design shall be based upon the specific grav

chlorinedioxide shall accompany or closely precedesth@ium ity of the media and the direction of water flow
silicateaddition. Injection of sodium silicate more than 15sec (f) The bottoms, strainer systeraad support for the exchange
onds after oxidation may cause detectable loss of chegfical materialsshall conform to criteria provided for rapid rapevity
ciency. Dilution of feed solutions much below 5% silica as SiCfijlters in s. NR 81.49.
shallalso be avoided for the same reason. (g) Facilities shall be included for even distribution of the brine

~(d) The amount of silicate added shall be limited to 20 a8/l gverthe entire surface dfoth upflow or downflow units. Baek
SiO,. The combined amount of added awadurally occurring sii  wash,rinse, and air relief dischge pipes shall be installed in such

catemay not exceed 60 mg/l as SiO amanner as to prevent back—siphonage.

(e) Chemical feed installations shall conform to the require (h) A bypass shall be provided around softening units te pro
mentsof subch. VI. duce a blended water of desirable hardness. Meters shall be

() Sodium silicate may not be applied ahead of iron or mangastalledon the bypass line and on each softener unit. An auto
neseremoval treatment. matic proportioning or regulatingevice and shut-b¥alve shall

(9) Liquid sodium silicate shall meet the applicadBF/ANS| beprovided on the bypass line. The department may require treat
Standards0 requirements of s. NR 810.09 (1) (c). mentof the bypassed water to obtain acceptable levels of iron or

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.  manganesé the finished water
) ) (i) Waters having 5 units or more of turbidity may not be
NR 811.57 Softening. The softening process selectedapplieddirectlyto the cation exchange soften&ilica gel matei
shallbe based upon the chemical qualities of the raw wditer as may not be used for waters having a pH above 8.4 or when iron
desiredfinished water qualitythe requirements for disposal ofis present. When the applied water contains a chloesielual,
sludgeor brine waste, the cost of plant and chemicals, and D'Qﬁg cation exchange material shall be a type that is not damaged
location. The applicability of the process chosen shall be demogy residual chlorine. Phenolic resin may not be used.

stratedand discussed in detail in an engineering report. For Very () Brine storage tanks shall conformthe following require
hardwater the sodium levelin cation exchange softened wate

shallbe considered in selecting the treatment process. Following
arerequirements for specific processes:

(1) Lime-sobpA PROCESS. The applicable design standards fo

1. The wet storage tank shall be designed to hold at least 1.5
times the volume of salt delivered to permit refill before the tank
. . [s completely empty The volume of both salt and brine storage
lime-sodasoftening of groundwater are the same as thosmfer , e provided depends upon the size of the plant, the proximity

Ziggggﬁ;lﬁ{gimﬂ?rg;mtrs?attit(ljirrlngs;Ji:;icﬁ*l]\l:;ebretrrzgggggttgIgr;]tcs)ﬁ %nd assuredness of the salt source, and the method of delivery
Wheresoftening is included ithe surface water treatment pro 2. It shall be isolated from possible sources of contamination.

cessthe clarification criteria shall govern. In addition: 3. It shall be properly covered and equipped with manholes
Note: See s. NR 8147 for criteria pertaining to softening withlids contact units N@vingoverlapping watertight covers to prevent entrgafface
ands. NR 81.49 for filtration requirements. runoff.
(@) Mechanical sludge removal equipment shalpb@vided 4. Overflows andrents shall be designed in accordance with
in the sedimentation basin. s.NR 811.64 (4) and (8), respectively
(b) Determinations shall be made for the carbon dioxide con 5. The watefor filling the tank shall be distributed over the
tentof the raw water entiresurface of the tank by pipes at least 2 pipe diameters above

Note: When concentrations exceed 10 mg/l, the economics of removal by aeratipg@ maximum |iquid level in the tank or be protected from back-
asopposed to removal with lime should be considered. See s. N&Sgbr aeration

requirements. S|phonage. . ) )
(c) Equipment for stabilization of water softersgdthe lime- 6. The underdrain collection system shall be covered avith
sodaprocess is required. screenor perforated plate to allow brineut not salt to pass
Note: See s. NR 8IL58 for stabilization requirements. through.
(d) Provisions shall be included for proper disposal of seften 7. A sampling tap sha_II be proylded on the brine <_j|gzhhne _
ing sludges. in order that theoncentration of brine can be determined. A suit
Note: See s. NR 811858 for design requirements. ablemeandor measuring the volume of brine used for regenera
(e) The use of excess lime may not be substituted for chlorin shall be provided.
tion or any other approved method of disinfection. Note: It is recommended that the interior concrete surfaces of brine storage tanks
Note: See s. NR 8148. be painted with a salt-resistagaling compound or paint meeting NSF/ANSI Stan

dard61 requirements, to prevent deterioration.

_ (2) loN EXCHANGE PROCESS. Iron, manganese or a combina (k) The requirements for brine wastes are found in s. NR
tion of both in the oxidized state or unoxidized state may ca 854

resinfouling in the ion exchange process. Pretreatment shall be D s h—end i hall b ided f |
requiredwhenever the content of iron, manganese, or a combina (L) mo;t ehn | sbarr|1p Ing (tjaps sha € provided tor contrr10
tion of both is one milligram per liter or more. In specifidUrPoses. dps shall be located @ach raw water source, eac

instancesthe department may also require pretreatment whdfgatmentnit influent and each treatment unifleént. Testing
lesseramounts exist. In addition: equipment shall be provided &mlequatelcontrol the treatment

) . . rocesst all plants.
(a) The units shall be of pressure or gravity type, of either ah (m) Water from ion exchange treatment plants shall be-stabi

upflow or downflow design, using automatic or manual regener, L .
tion. Automatic regeneration is suggested for small plants. fred as requiredin s. NR 858 (4), except where it can be shown
thatthe treated water will be non-corrosive.

manualovemd? shall be .prowded for all automatic controls. History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
(b) The design capacity for hardness removal may not excee
20,000grains per cubic foot when resin is regenerated with 0.3 NR 811.58 Stabilization. ~Water that is unstable to the

poundsof salt per kilograin of hardness removed. extentof causing corrosion or deposition problemhe distribu
(c) The depth of the exchange material may not be less thatiod systemwhether a result of natural causes or water treatment
feet. processesshall be stabilized. The following standards shall

(d) The rate of softening may not exceed 7 galfmrsquare apply:
foot per minute, and the backwash rate shall be 6 to 8 gallons pe(l) CARBON DIOXIDE ADDITION. (a) Recarbonationhamber
squarefoot per minute. designshall provide:
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1. A total detention time of 20 minutes or as approved by thien by—product production throughis process shall be investi

department. gatedby bench-scale testing prior to design.

2. Two compartments, with a depth that vpitbvide a difuser (2) CHLorINE DIOXIDE. Chlorine dioxidemay be used in the
submergenceot less than 7.5 feet nor greater than recommendeelatmentof any taste or odor which is treatable by an oxidizing
by the manufacturer and as follows: compound. Provision shall be made for proper storage and han

a. A mixing compartment having a detention time of at leagiing of sodium chlorite to eliminate any danger of explosion.

3 minutes. (3) POWDERED ACTIVATED CARBON. (a) Powderedctivated
b. A reaction compartment. carbonmay be added prior to coagulation to provide maximum
(b) The design shall prevent carbon dioxide from entering t§@ntacttime. Although facilities to allow the addition sgveral
plantfrom the recarbonation and reaction chamber alternatepointsis recommended, in no case may carbon be added

: L . the point of chlorine application.
(c) Plants generating carbon dioxide from combustion shafar .
have open top recarbonation tanks in order to dissipate carbon(P) The carbon shall be added as a premixed stuioy means
monoxidegas. of a dry—feed machine if the carbon is properly ‘wetted’.

(d) Provisions shall be made for draining tieearbonation __ (€) Continuous agitation or resuspension equipment bball
basinand removing sludge. providedto keep the carbon from depositinglie mixing cham

(e) Recarbonation tanks shall be located outside or sealed Qﬁ slurrystorage tank. .
ventedto the outside. d) Dust control shall be provided.

(2) PHosPHATES. Phosphates may hesed for sequestering = (€) The required dosage of carbon in a water treatment plant
calciumin lime softened watgcorrosion control and iconjune dependsupon the tastes and odors involved. Provisions shall be
tion with alkali feed following ion exchange softeningvhen Made for adding sfi€ient amounts to meet peak demands.

used: (f) Powdered activated carbon shall be handled as a potentially
(a) Feed equipment shall confornm requirements in ss. NR combustiblematerial. It shall be stored in a building or compart
811.38to 811.40. mentas nearly fireproof as possible. Other chemicals may not be

St redin the same compartment. A separate room shall be pro
vided for carbon feedhstallations. Carbon feeder rooms shall be

60 requirements. . .. equippedwith explosion—proof electrical outlets, lights, and
(c) Stock phosphate solution shiaé kept covered and disin qtors. ' '

fectedby carrying an approximate 10 mg/1 chlorine residual. The .
: : (4) GRANULAR ACTIVATED CARBON. The requirementdor
departmenimay exempt phosphate solutions havirgHaof 2.0 granulatecactivated carbon are in s. NRIS49.

or less from this requirement. (5) COPPERSULPHATEAND OTHERCOPPERCOMPOUNDS. Contint
fin ((adr)esli:c?lf gige:ssiﬂg!ggtde%s;gge?\lg gl%rgg |r(12§zt;]sga(%t)ory chlo uousor periodic treatment of water with copper comboundki:llto
h | bhosoh ' lied ) d ’ / algaeor othergrowths shall be controlled to prevent a level in
(e) The total phosphate applied magt exceed 10 mg/1 as gycesenf 1.0 mg/l as copper in the planfleént or distribution

4 . system. Provisions shall be made for uniform distribution of the
(3) SpuiT TREATMENT. If approved by the department, a lime—hemical.

sodawater treatment plant may be designed using ‘split treatment’ (6) AERATION. The requirements for aeration are in s. NR
in which raw water is blended with lime-treated watgpadtially g11 45 ' ’
stabilizethe water Treatment plants designed to utilizgplit b
treatment’shallcontain facilities for further stabilization by other
methods.

(4) Arkaul Feep. An alkali feeder shall be provided for all ion
exchangewater softening plants to provide statater unless the .
effluentwater is shown to be non-corrosive. Other waters ma (()E:)cc%?ol\lui A?jzeozg?gréggl?gc?ﬁinﬁzeghgﬁ Semer%f?/%ztg t&(l)r-]((:jom
alsobe corrosive and require pH adjustment. The chemical sf etethe chémicalqreactions involved. Ozone Es, generally more
be adequately mixed arttie point of application located such thaLgesirablefor treating water with high threshold odors. Require
any deposition in the piping is minimized. The piping shoal 9 g : au

accessibldor cleaning or replacement. Equipment for monitorinBﬁIentSfor ozonation are contained in s. NRL&A.
pH shall be provided. (9) OtHER METHODS. Any other methods of taste and odor

(5) CARBON DIOXIDE REDUCTION BY AERATION. The carbon controlmay be allowedby the department only after laboratory or

dioxide contentof an aggressive water may be reduced by- aer@«lc’t plant tests or both. .
tion. Aeration devices shall conform to s. NRL&I5. (10) FLexiBiLITY. Plants treating water known to have taste

(6) OTHERTREATMENT. Other treatmerfor controlling corre andodor problems shall herovided with equipment and multiple

sive waters by theise of sodium silicate and sodium bicarbonat‘gpgg's‘::égdd't'on points to provide several alternataantrol

may be used where necessaimny proprietary compounshall , . ' -
receivethespecific approval of the department before use. Cheppnor Refer fo ?n“?,‘;*;'ﬁ‘,ﬁg for fequirements for the storagadling and applica
ical feeders shall comply with the requirements in subch. VI.  History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
(7) ConTROL. Laboratory equipment shall be provided for ) . . )
determiningthe efectiveness of stabilization treatment. NR 811.60 Ultraviolet (UV) Light.  Ultraviolet (UV) light

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.  technology is a primary disinfectant typicallyed foiCryptospo-
ridium andGiardia lambliainactivation of both surface water and

NR 811.59 Taste and odor control. Waterworks which groundwatessupplies. The USEPUItraviolet Light Disinfection
are designed and constructed to provide taste and odor contBalidanceManual (USER UVDGM) shall be used as the basis
shall comply with any requirements provided for the followindor the validation, design and operation of all UV systematew

(b) Phosphate chemicals shall meet the NSF/ANSI Stand

(7) POTASSIUMPERMANGANATE. The department may approve
applicationof potassium permanganate if the treatment will be
controlledto insure that no residueblor will be present in the fin
ishedwater

applicablemethods: systemswhich are designed to provide ultraviolet light disirfec
(1) CHLoRINATION. Chlorination is d&ctive for the removal tion shall comply with the following:
of some objectionable odors. Adequate concentratioc@mact (1) TREATMENT OBJECTIVES. Thetamet pathogen and the tar

time shall be provided to complete the chemical reactiomgtlog inactivation shall be used to identify the corresponding
involved. Excessivepotential trihalomethane or other disinfec requiredUV dose.
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(2) WATER QUALITY CONSIDERATIONSAND PRETREATMENT. In (6) ConTROLS. (a) A delay mechanism shall be installed to
order to provide adequate disinfection treatment, some watgrovidesuficient lamp warm—up prior to allowing water to flow
sourcesmay need treatment prior to ultraviolet light disinfectionfrom the ultraviolet treatment unit.

UV disinfection of surfacevater sources shall follow filtration.  (b) An automatic shutdown shall be designed to activate the
Departmentapproval for specifigretreatment requirements isshutdownvalve in cases where the ultraviolet light dose falls
requiredif any of the parameters iraffle No. 3 are exceeded inbelowthe approved design dose or outside of the validaiedi
thewater to be treated by ultraviolet light. fications.

(c) Where the UV is necessary to provide adequate disinfec

Table No. 3 tion, 99.9 percent of the volume of water passing through the reac
— torsshall receive UV light treatment within the validated specifi
Inlet Water Quality Parameters cations. This may require the use of a bleed firwen the reactors
Parameter Maximum or Range during lamp warm up and cool down periods.
UV 254 mm Absorption 0.155 cmit (7) Back-up. A suficient number of parallel ultraviolet treat
Dissolved Iron 0.3 mg/l mentdevices shall be installed to insure that adeqtiatefection
5 - is provided when one unit is out of service. The department may
Dissolved Manganese 0.05 mg/l approve an alternate method that providésquatelisinfection.
Hardness 120 mg/l (8) TreaTMENTBYPASS. No bypass ofhe ultraviolet treatment
Hydrogen Sulfide Non-detectable odor processmay beinstalled unless an alternate method of providing
pH 6.510 9.5 (9) MoniTorING. Continuousmonitoring of UV intensity as
S 4ed Solid 10 ma/l measuredy a UV sensofflow rate, and lamp status shall be-pro
uspended >olids mg videdfor each ultraviolet treatment device to demonstratettleat
Turbidity 1.0NTU device is operating within the range of conditions for which it was
Total Coliform 1,000/100 ML validatedfor the required UV dose. Each monitoring device shall

be connected to the control system for the shutdown valve for the
(3) VaLDATION. Ultraviolet light treatment devices shall berespectiveultraviolet treatment device.The department may
validated by a third party entity in accordance with the USEFequireadditional monitoring devices and control systenasif
Ultraviolet "Light Disinfection Guidance Manua(USER  Of the water quality characteristiisted in ble No. 3 are repre
UVDGM) or another validation standard as approved by tientativeof the water tdoe treated and may impair théeetive-

department. nessof the ultraviolet light treatment.
4) MaTERIALS. The ultraviolet light housing shall be type 304 _(10) CHLORINE ADDITION. Unless waived by the department,
or t(yp))e 316L stainless steel. 9 9 P chlorineshall be added after UV for virus inactivatiand to pre

vide a residual in the distribution system.

(11) PiLoT TESTING. Pilot testing is generally not required
unlessfactors such as fouling or aging canhet predicted by
Qench—scaleesting.

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.

(5) DesigN. (a) Theultraviolet treatment device shall be
designedo provide a UV light dose & minimum of 40 milk
joulesper square centimeter (mJAnand shall also deliver the
targetdose aprescribed by s. NR 810.62 by operating within th
validatedoperating conditions for that particular unit.

(b) The ultraviolet treatment assemblies shall be designed to
allow visual observation, cleaning, and replacement of the lamp,

lamp sleeves, and sensor window or lens.
P All ultraviolet | hall be h di | NR 811.61 General. The department may approve the use
(c) All ultraviolet lamps shall be housed in quartz sleeves. ¢ yqro—pneumatic, or pressure, tanks, as provided in s. NR
(d) Where in-situ cleaning of the lamp sleeves is propdised, 811.62(2). All of the following requirements shall be met:

designshall protect the potable water from cleaning solutions. (1) Thetanks shall be completely housed, or earth-mounded
1. When of-line chemical cleaning systems are used, the U¥ith oneend projecting into an operating house, to prevent<freez
enclosureshall be removed frorservice, drained, flushed with aning. A tank may be installed below grade if one end is exposed in
NSF/ANSI Standard 60 certified solutiodrained, and rinsed abasement, vault or manhole. If the tankalled below grade,
beforebeing placed back in service. all electrical controls and air release valves amglother appurte

2. On-line systems that use wipers or brushes may use-chefncesvhich may permit contamination of theater supply shall
cal solutions provided thegre NSF/ANSI Standard 60 certified.beextended to at least 24 inches above graderelease piping

. ; extendedabove grade shall be terminated in a down-turned
) An automatic shutdovyn valve shall be m_stallethe water U-bendscreened with a 24-mesh corrosion resistant screen. The
supplyline prior to the ultraviolet treatment device. Wipenver

; | ; o basementyault or manhole shall be constructed to preeeint
is not provided the valve shall be in the closed position. face water from entering including sealiremy annular spaces

(f) The inletand outlet piping to the reactors shall assure th@herepipes and appurtenances pass through a wall, floor er ceil
the UV dose delivery is equal to or greater than the UV dose-delidg. The basement, vault or manhole shall be equipped with heat

SubchapterVIIl — Hydr o—Pneumatic Tanks

eredduring validation. ing, ventilation and dehumidification equipmehhecessary to
(9) The flow to each reactor shall be equally distributed armgievent excessive corrosion of the pressure tank and associated
metered. piping or to prevent water from freezing. Access manholes shall

(h) Valves shall be provided to allow isolating and removin{§'minatéa minimum of 24 inches above grade with an overlap
from service each UV reactor ing, locking cover Vent pipes shalbe metal and terminate a
) ; N minimum of 24 inches above grade in a downward facing U-bend
(i) Reactors shall be provided with air relief and pressure caireeneanith a 24-mesh corrosion resistant screen. Doors shall

trol .valves per mgnufacturer requirements. _ openoutward and be provided with a lock.
(J)_ UV transmittance (U\/_T) _analyzers shall be provided if (2) Eachtank shall be provided with bypapiing and the
UVT is part of the dose monitoring strategy necessarghut—of valves to permit operation of the system while

(k) Sample taps shall be provided downstream of each reactbe tank is being repaired or painted. For galvanized or bladder
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type pressure tanks, the individual connecting fipeach tank (&) Minimum and maximum essures.The storage facilities
shallbe provided with a shut-fofalve, pipe uniorand drain fit ~ shall be designed to meet the minimum and maximum pressure
ting. Threaded drain fittings shdlle provided with a vacuum requirementspecified in s. NR 8166 (1).
breaker. (b) Fire flows andesidual pessures.When fire protection is

(3) Eachtank not equipped with a bladder diaphragm to to be provided, the storage facilitissall be designed in conjunc
separatehe air andvater and with a gross volume of 500 gallongon with distribution system design to provide the minimfine
or more shall have a drain fittingith shut—of valve and control flows and residual pressures specified in s. NRB1(6).
equipmentconsisting ofa pressure gauge, a pressure relief valve, (c) Alternative means fomaintaining pessure. A hydro—
a water sight glass, an automadic blow—-of, and pressure or pneumatictank, booster pumping facilities, or othegliable
probeoperated start—stop controls for the pumps. meansshall be provided to maintain system pressiren a grav

(4) Eachtank not equipped with a bladder diaphragm to ity storage reservoir or tank is not available.
separatehe air andvater and with a gross volume of 500 gallons (3) ELEVATED STORAGE REQUIREMENT WAIVED. The depart
or more or that will be painted insiddall be provided with an mentmay waive the requirement for elevated storage if the system
accesamanhole. If the tank interior is to be painted it shall bis designed to serve less thah homes, if it is not economically
paintedwith NSF/ANSI approved paints accordance with s. NR feasible to provide elevated storage, if elevated storage facilities
810.09(5). areproposed for a later development phase, seifice is pro

(5) Eachtank not equipped with a bladder diaphragm to Posedfor domestic use only
separatehe air andvater and with a gross volume of 500 gallons History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
or more shall be provided with an automatically controlled air . o )
compressoto add air to the tank. All compressors used te rou NR 811.63 Location. Storage facilities shalile located in
tinely add airto tanks shall be oil-less. Igar capacity compres accordancaith all the following requirements:
sorsthat are not oil-less may be usednporarily to fill a tank (1) FLoobwaAy AND FLOODPLAIN. (&) Floodway. Storage facil
uponstartup, repair oservice but shall be fitted with one or mordties may not beocated within a floodwayas defined in s. NR
filters and any other appurtenances necessargmove particu 116.03(22).
latesand oil from the air prior to injection. (b) Floodplain. If it is necessary to locate a reservoir in a flood

(6) Eachtank equipped with a diaphragm or bladder shall fgain, as defined in s. NR16.03 (16), outside dhe floodwaythe
equippedwith an air inlet for adding air manualty pressureelief  lowestelevation of the bottom flopmcluding sumpsshall be a
valve for each tank or bank of tanks sized to handle the maximuinimum of 2 feet above the regional flo@devation as deter

flow rate, and pressure—operated start up and shut down contfdied in s. NR 16.07 (4). All projects shall conform to the
for the well pump. requirementf that chapter

(7) Thegross volume, in gaIIons, of any tank or combination Note: Refer to ch. NR 16 for floodplain and. floodway requirements.
of tanks, shall be at least 10 times the capacity of thedapump, . (2) GRADING. The area surrounding structures shall be graded
ratedin gallons per minute, unless the propopechp motor or in amanner that will prevent surface water from standing within
motorswill be controlled bya variable output control device in a50 feet of the structure. . )
mannerintended to reduce the volume of required pressure tank(3) YEAR-ROUNDACCESS. Storage facilities shall be located in
storagein accordance with s. N&I1.34 (6). For a standard instal @n area accessible during the entire yeaf necessaryroad
lation, the required storage volume is intended to provide a mifffProvementsshallbe installed to provide year-round dry land
mum pump run time of 2 to 3 minutes. access. Storage facilitiesand access roads shall be located on

(8) Each tank shall be identified by stamping tabeling propertyowned by the watesupply owner or for which the owner

) ; hasobtained easements.
showingthe manufacturés name, a serial numhehe tank vol
ume, the allowable working pressure, and the year fabricated. (4) FLOORELEVATIONS. The department recommends that the
. . . lowestelevations of floors and sump floors of ground level reser
(9) Eachtank not equipped with a bladder diaphragm to

tghe air andvat d with | £ 500 qall voirs and standpipes should be placed at or above the normal
Separatgne air anavater and with a gross volume o1 SUU gallongy, o ngsurface. If the department allows the floor or sump to be
or more shall be constructed of steel and have a 0.25 inch m

i Il and head wall thick lowthe normabround surface, it shall be placed a minimum of
mgrr: S'.ec\év"ég_%?@ ia ,‘t"’aN chnefosl'o No. 650, eff 1110, 2 f€€t above the groundwater table. Borings shall be made to
Istory: - CrRegister November 0. 659, efl. * determinegroundwater elevations if that information is not avail

able.

(5) CONTAMINATION SOURCES. (a) Sewers, drains, fuel storage
tanks,standingwater and similar sources of contamination shall
NR 811.62 Volume and pressure. (1) VoLuME  pekept a minimum of 50 feet from the reservoir
REQUIREMENTS. A suficient quantity of wateras determined from (b) The department may approve gravitface main sewers
engineeringstudiesshall be maintained in elevated storage whefithin 50 feet of a reservoir if the sewer force main is con
only one pumping unit to the distribution system is available ir,ctedof water main class pipe meeting the requirements of s.

servethe water system. This shall be at least an average—day $YR 811.69 and is pressure tested in place to meet the requirements
ply undemormal operating conditions. When more than one dig; s NR 81.12 (5) (d) 2.

tribution pump is available, the storage shalllbaccordance with
. . i . : .. (6) ROOFSURFACEABOVE GRADE. (@) The top roof surfagef

standardengineering practice. Standard engineering practice | (ro)und level reservoir may not be( Igss than% feet above normal

basedupon an engineering review of existing and future watta oundsurface

supply needs including: type of service grmpulationserved; ' . . L

avgfa)éajay maximum gayﬁ%ak hour and fire flow demands ang . (P) The departmerghall require a higher exposed elevation if

durationswater source qualifyavailability and treatment, pump Nigh groundwater poor surface drainage, or tight soils are

capacities auxiliary power storagecapacity water distribution €ncounteredhat will deter subsurfaagrainage or if necessary to
provide positive pressures for pump intakedischage lines in

SubchapterIX — Storage Facilities

andcosts. .
i hall b accordancevith s. NR 81.37.
(2) PRESSURE REQUIREMENT_S. Storage facilities sha € Note: Itis recommended that moore than one~half of the reservoir depth be con
designedo meet all the following requirements: structedbelow grade.
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(c) The departmennay except clearwells constructed undedownto within 12 to24 inches of the ground surface and shall dis
filters from the 2 foot requirement when the total design dives chage with a downward opening and a free air break over adrain
sameprotection. ageinlet structure, splash pad or riprap. The departmeyt

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.  approvedischage with a 120 24 inch free air break over a storm
sewer manhole oacase-by-case basis. Overflows may not dis

NR 811.64 Construction details. (1) MATERIALS.  chargeto a sanitary sewer
Materialsused in the construction of storage facilities shall meet 3 ‘pipe diameter The overflow pipe shall be of didient

all the following requirements: _ _ diameterto permit wasting water in excess of the maximum filling
(&) General equirements.The materials and designs used forate.

finishedwater storage structures shall provatability and dura 3. ‘Pipe material.” The over flow pipe shall be constructed of
bility as well as protect the quality of the stored walténless the qyciileiron, steel or stainless steel.

designengineer can justify the use of other materials, the depart 4. Visibility. All overflow pipes shall be located so that any
mentwill approve only steel or concrete foge in a water storage Eisch'argeis visible

facility. Porous materials, including wood and concrete bloc ) . ,

may not be used. 5. ‘Flapper or rubber duck bill valve.” If a metal flapper valve
(b) AWVWA standads. Structures shall be constructed irgr a rubber duck bill valve is used, a screen shall be provided

accordancevith the AVWA standards D100, D102, D103, D104, ccordancavith pars. (c) ‘de (d). - L

D110,D115, D120, and D130 concerning steel; concrete or-fiber (P) Impacts to the emonment pohibited. Negative impacts

glasstanks, standpipes, reservoirs, and elevated tankfet af t© the environment from the discigarof overflow water shall be

thetime of construction wherever they are applicable. prohibited.

(2) ProTECTION. Storage facilities shall be constructed ang () Elevated éanks Iand Stjandp?(ipﬁsh\é\lhfn an(ijn_terrr:aivep
maintainedo protect the water supply in accordance with the fo J’k‘)’é pipe Is used on elevated tarksinall be located in the access

lowing requirements:

(a) General equirements.All water storage structures shall
havewatertight roofs or covers which exclude surface wedén, . ;
susceptibleo damage by vandalism.

snow,birds, animals, insects and dust. ) )
(d) Ground level structws. 1. Overflow pipes shalerminate

(b) Installation of ancillary equipment.The installation of et A
ancillary equipment, such as antennas, shall be done in a mar?la%}m'mum of 12 to 24nches above the final graded ground sur

thatensures no damage to the tank, coatings, or water quidigy “ein a manner to prevent the backflow of water into the reser

damagethat occurs tdhe tank during installation shall be €or VO'" ) ]

rected. 2. The overflow shall be screened with 24-mesh corrosion
(c) Adjacent compartmentsFinished water may not be store esistantscreen installed within the pipe at a location least stiscep

or conveyed ira compartment adjacent to nonpotable water whdf€ t© damage by vandalism. _
the 2 Compartments are 0n|y Separated by a Sing|e wall. The 3. Each reservoir chamber that can be isolated from the rest
departmentmay waive this requirement for backwash whtdg:  Of the reservoir so that it can remain in service while other €ham

ing compartments meeting potable water reservoir constructiBirsare out of service shall be provided with its own overflow
on a case-by-case basis. pipe terminating outside the reservoir in accordance

(d) Security. Locks on access manholdsnces and ladder "auirementof subds. 1. and 2. o
cagebottoms and any other necessary measures shall be providetP) INLET-OUTLET PIPING. Inlet and outlet piping to a storage
to prevent trespassing, vandalism and sabotage. structureshall meet all the following requirements:

Note: The department recommends that intrusion alarms and/or nuetisors (a) Pressue requirementslnlet and outlet piping from a stor
omdresoniolr acaess hatones. The dopanment 16commends inat hiah siengl pggetucture shal be under positive pressure at al times wherever
resistantocks or lock covers be installed to prevent direct cutting of a lock. rb dtticaland in Confprmarjcge Wlth s. N&1.37 (1). .The depart

(3) DraINs. Drains for storage structures shall meet alfishe MENt May approve inlet piping thiatnot under positive pressure
lowing requirements: atall timeson a case—by—-case basis where the piping is exposed
and located above grade.

(a) Generaldrain dischage requirements.1. Piping used to . o - . .
drainwater from a water storage structure shall digghéo the . (P) Pipe sizing.Piping shall be sized to accommodate design
fill  and removal rates including considerations for future

LW d | rat luding derat for fut

groundsurface. The drain piping shall be brought down to with
12to 24 inches of the ground surface and disgtdwith a free 'MProvements. o
air break over a drainage inlet structure, splash pad or riprap. (6) BypasspipiNG. (a) Groundwater facilities. If the water
2. Drains may not be directly connected to a storm seTter systemdesign is such that all water passes through one ground res
departmenmay approve dischge with a free air break over a€rvoir, there shall be bypass piping from the well pumps to the

stormsewer manhole or through a valved connediicthe over high lift pumps to allow the reservoir to be taken out of service for
flow piping on a case-by—case basis. cleaning and maintenance. The department may waive this

3. Drains may not be directly connected to a sanitary seWrequwemenif the well pumps can provide digient volume and

. ; : 5Fessur€directly to the distribution system, if tieell pumps and
_(Igrl]ea(rjwate{ fromh$ra|ns may n?Lbetdlscgm to 3. samtarfy;ewer high lift pumps are greatly dérent in capacityor if thereservoir
e departmentmay approve the temporary disegerof drain jsgyided into multiple ceils which cae independently removed
wastewatecontaining sediment and/or chemicased for clean

; from service. If CT is required, the department will approve
ing or temporary treatment of a water storage structure to a S4f}passpiping around reservoirs only if tnequired minimum CT
tary sewer on a case-by-case basis.

. - L canbe met with the reservoir chamlzgrchambers out of service.

(b) Impacts to the emonment pohibited. Negative impacts ) gyrface water facilities!f the water treatment plant design
to the environment from the discharof drainagevater shall be is such that all water passes through one ground reserypass
prevented. ) . ) piping or multiple cells shall be installed to allow the reservoir to

(4) OverrLow. Each reservoir shall be provided with overpetotally or partially taken out of service foleaning and mainte
flow piping meeting all the following requirements: nance. The design shalprovide for maintaining the required

(a) General overflow dischge equirements.1l. ‘Dischage.’” minimum CT while the reservoir is totally or partialbut of ser
The overflow pipe of a water storage structure shall be brouglite.

2. The overflow pipe shall be provided with a 4-mesh corro
sion resistant screen installed within the pipe at a location least
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(7) Access. Water storage structures shall be designed with (10) RoorAND siDEwALLS. The roofand sidewalls of all ster
reasonablyconvenient access for cleaning anwhintenance. agestructures shall be constructed to nteetfollowing require
Manholesinstalledabove the waterline shall meet the followingnents:

requirements: (a) Watertight construction. The roof and sidewalls of all
(a) Elevated storage structes and eservoirs covesd by structuresshall be watertight with no openings except properly

inhabitable structues. Manholes on elevated tanks, standpipesonstructedvents, manholes, overflows, risers, drains, pump

andreservoirs covered by inhabitable structures shall be frameduntings,control ports, or piping for inflow and outflow

aminimumof 4 inches above the surface of the roof. Manhole (b) Sealed openingsiny pipes running through the roof, floor
openingsshall be fitted with a solid watertight cover which averor sidewall of a finished water storage structure shall be sealed
lapsthe framed opening and extends down around the framgyatertight. Openings for metal tanks shall be welded or properly
minimumof 2 inches. A compressible gasket shall be attached{8sketed.Pipes running through openings in a concrete structure
the bottom side of the cover so that when the cover is closed it vdHi31l be connected to a standavdll pipe or run through a wall
providea water tight seal around the manhole opening. sleevewhich were poured in place during the formation of the

(b) Ground storage structes. On ground level structures, structure. These wall pipes and wall sleeves shallmetal and
manholesshall be elevated no less than 24 inches above the tve seepage rings embedded in the concrete. Pipes running
or covering sod. Manhole openings shad! fitted with a solid through a wall sleeve shall be provided with department
watertightcoverwhich overlaps the framed opening and extendgpprovedwatertight seal installed betwetre pipe and the wall
downaround the frame a minimum of 2 inches. A compressibdteeve.
gasketshall be attached to the bottom side of the cover so that(c) Roof curbing. Openings in a storage structure roof or top,
whenthe cover is closed it will provide a water tight seaiund designedo accommodate control apparatpsmp columns and
the manhole opening. other equipment, shall bprovided with minimum 4-inch high

(c) Locks. Overlapping interior and exterior manhole covergurbingand sleeved with propadditional flashing to prevent the
shallbe locked at all times except when being used by authorizgstessf surface or floor drainage water to the structure.
personnel. ) ) (d) Installation of appurtenances/lves andontrols shall be

(d) Other openings.All other manholes, openings, or accespcatedoutside the storage structure so that valve stems and simi
waysshall be provided withvatertight, bolted, and gasketed €ov/ar projections do napass through the roof or top of the reservoir
ers. unlessthe department determines that this requirement need not

(8) VENTs. Water storage structures shall be vented to the met to fulfill the other requirements of this chapf€he depart
atmosphere.Vent installations shall meet the following requirementmay allow floor drain piping carrying graywater or a trench

ments: drain carrying graywaterelectrical conduits, water service pip
(a) General equirements.1. The overflow pipe shall not being, and chemical feed piping to be encased in a concrete reservoir
considerech vent. roof. Other appurtenances, including drain piping carrying black
2. Open construction between the sidewalls and the roof to ¥@ter.shall not be encased in a concrete reservoir rooflet$
asa vent is not allowed. shallnot be located above the reservoir roof.
(b) Exclude contaminationVents shall be constructed to: (e) Earth cover overeservoirs. 1. In addition to meeting the

requirement®f s. NR 81.63 (6), the topf any earth covered res

applicable. ervoir shall be covered with a flexible waterproof membrane. The
> Exclude birds and animals minimummembranehickness shall be 0.060 inches. Department

' X : ) approvalof the specific membrane proposed is required. PRrotec

3. Exclude insects and dust to the extent teis be done tjye hoards shall be placed over the membtzefere applying the

while providing efective venting. _ _ earthcover when recommended by the membrane manufacturer
(c) Elevated ta_nks and standplpatents installed on elevated 2. Bentonite panel membranemy not be used to meet the

tanksand standpipes shall terminate in a U-bend or mUShrOWBfterproofmembrane requirement.

capconstructed with the opening at least 4 inches above the roo

and covered with 4- to 24-mesh corrosion resistant scregn

installedwithin the pipe or cap at a locatigmotected from the

environment. Mushroom caps shall be provided with an autemat _(f) Roof slope.The top of any storage structure shall have a

ically resetting pressure-vacuum relief “frost-proof’ mechdninimumslope of 0.015 feet per foot to facilitate drainage.

nism. The skirted sides of mushroom caps shall totally cover any (g) Drainage for oof or cover The roof or cover of the storage

screenavhen viewing the cap from the side. structure shall be well drained, but downspout pipes may not enter
(d) Ground level structs. Vents installed on grouridvel  Or pass through the reservoliVhere parapets or similar construc

structuresshall terminate in a U-bend or mushroom cap- coion which would hold water and snow on tief are constructed,

structedwith the opening 24 to 36 inches above the roof or sod apdequatevaterproofing and drainage shall be provided.

coveredwith 24-mesttorrosion resistant screen installed within  (h) Exposed gruted pecast conate plankedaofs. Grouted

the pipe or cap at a location least susceptible to vandaliéme. precastconcrete planked roofs exposed to the environisieat

skirted sides of mushroom caps shall totally cover any screemeet the following requirements:

1. Prevent the entrance of surfagater rain and snow as

3. Earth covering of reservoirs shall be avoided where pos

whenviewing the cap from the side. 1. A minimum 2 inch thick reinforcedoncrete topping shall

(e) Size. Vents shall be sized to allow an air flow consisteriie installed over the top surface of the grouted plank roof. Fiber
with maximum water inflow and outflow rates. meshmay be used to provide reinforcing.

(f) Materials of construction.1. Vent pipes shall be cen 2. A minimum 0.060 inch thick flexible waterproofing mem
structedof ductile iron, steel, or stainless steel pipe. braneshall be installed over the concrete toppii@epartment

2. Mushroom caps shalle constructed of steel, stainlessipprovalof the specific membrangroposed is required. The
steel,or aluminum. installationof stone ballast over the membrane is optional.

3. Screens shall be constructed of stainless steel or aluminum.3. The roof planks, concrete topping, or any insulation boards
(9) ST sTop. The dischage pipes from all water storage installedover the toppinghall be instal_led fEO provide the mini
structuresshall be located in a manner that witevent the flow mumslope of 0.015 feet per foot required in. {8
of sediment into the distribution system. Removable silt stops (i) Exposed einforced poued—in—place flat concete 0ofs.
shall be required where feasible. Reinforcedpoured-in—place flat concrete roofs exposed to the
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environmenthall be provided with a minimum 0.060 inch thick (a) Smooth end sampling faucei. smooth end sampling fau
flexible waterproofingnembrane installed over the roof. Departcetshall be installed in the connecting main or riser pipedeof
ment approval of the specific membrane proposed is requiraghtedtanks, standpipes, and reservoirs, if design permits. The
Theinstallation of stone ballast over the membrane is optionakamplingfaucet shall be installed in accordamdth the require

Note: For this section flat does not mean level. mentsof s. NR 81.37 (5) (b) 3.

(11) Sarety. Worker safety shall be considered in the design () Chiorination tap. A threaded tap for chlorination purposes
of the storage structure. The following shall apply: shallbe installed in theonnecting main or riser pipes of elevated

(a) Ladders, ladder cages or safety climbing devices, balco@yks,standpipes, and reservoirs.
railings, landing platforms, guardrails, and safe locations of

entrancehatches shall be provided where applicable. abovegrade enclosurdsstalled at the base of storage facilities

(b) On elevated tanks where persons trarfsfen the access gna||pe protected against freeziagd provided with floor drain
tubeto the water compartment railingsandholds and landing age facilities dischaing to the ground surface by grayifypos
platiormsshall be provided, where applicable. sible, or else by a floor sump with a sump pupgrmanently

(c) On elevated tanks with riser pipes ovém@es in diameter installed. If constructed outside of the storage fagilithe
protectivebars shall bénstalled over the riser openings inside th@ntranceo the vault or enclosure shall be lockegbrevent unau
tank. thorizedaccess.

(d) A handrail system shall be installed on the roof of any ele (17) DisinFecTioN. Water storage structures shall be disin
vatedtank. _ fectedin accordance with all the following requirements:

() Storage structures shall be constructed to meet applicablqy,) pisinfection equired. Water storage structures shall be
::o(cjal, sltgtSeH )Ar\wcluglngf appllca.l?.le p?rtt'ons of ch. C(;mm 32, aflsinfectedbefore beingut into service or before being returned
ederalbsSHA codes for Specific salety requirements. 4 sepyice following maintenance repair work to the water stor

(f) Confined space entry should be in accordance with thgestructure. Detailed procedures for disinfection, equivalent to
requirementof s. Comm 32.29 and federal OSHA codes.  {hoseoutlined in AVWA standard C652 in fefct at the time of dis

(12) Freezing. All of the following actions shalbe taken to infection, shall be written into the specifications by the design
minimize the potential for freezing: engineeror contractor as applicable.

~ (a) All water storage structures atfebir appurtenances, espe  (b) Bacteriological sampling Disinfection and bacteriologi
cially riser pipes, overflows, and vents shalldesigned to miri  cal sampling requirements shall meet the requirements of s. NR

(c) Valve vaults and above gra@aclosues. Valve vaults and

mize freezing that would interfere with proper operation. 810.09 (4). Detailed procedures for bacteriological sampling
(b) Riser pipes shall be insulated where possible. shall be written into the specifications by the design engineer
(c) Recirculation pumps and air bubbler systems may be ugsihtractoras applicable.

to minimize freezing. (c) Allowable chlorine in wasted wateThe amount of chlo

(d) Equipment used for freeze protection that will come intane in any water wasted fromsdorage structure to the environ
contactwith the potable water shall meet ANSI/NSF Standard 6fientshall be assessed to prevent harmful impacts. Dechlorina
or be approved by the department. tion prior todischage may be necessary in some cases to prevent

(13) TurNOVER. Storage facilitieshall be designed to faeili harmfulimpacts. Veter wasted to surface water may comtain
tate turnover of water in order to prevent freezing atagnant anysubstances in concentrations that adverstdgtahe water as
waterconditions. Consideration shall be given to installing sepdeterminedunder chs. NR 105 and 106. For chlorine, no total
rateinlet and outlet pipes, difsers, bdfe walls, adjustingcon  residualchlorine may be measured in waksing dischayed to
trols to temporarily reduce storage capacities, or other departmaisurface water
approvedmeans where necessary Note: A copy of the AVWA standards is available for inspection at ¢teetral

office of the department of natural resoureesl may be obtained for personal use
(14) lN_TE_RNA'_‘ (_:ATWALK‘ Every catwalk over a s_toragaruc- from the American \&ter Works Association, 6666 ¥ét Quincy Aenue, Denver
ture containing finished water or water b@come finished water coloradog0235.
shall have a solid floowith sealed raised edges to prevent shoeHistory: CR 09-073: ct Register November 2010 No. 659, eff. 12-1-10.

scrapingsdirt, and other contaminants from falling into the water

(15) PAINTING AND CATHODIC PROTECTION. Interior paints, NR 811.65 Plant storage. The applicable design stan
coatings,and cathodic protectiosystems shall be installed indardsof ss. NR 81.63 and 81.64 shall be followed for plant stor
accordancevith all of the following requirements: age. In addition:

(a) Metal surfaces shall be protected by paints or other protec (1) FILTER wASHWATERTANKS. Filter washwater tanks shak
tive coatings. The paints or coatings may be accompanied diyed,in conjunction with available pump units and finished water
cathodicprotection devices. storageto provide thebackwash water required by s. NRL8B.

(b) Interior paint and coating systems and application procEhe design shall address the possibility of having to backwash
duresshall be consistent withMkWA standard D102 in &ct at morethan one filter at a time, or several filters in succession.
thetime ofapplication, have ANSI/NSF Standard 61 approval for (2) CLEARWELL. (a) Clearwell storage shall be sized, in-con
use in potable waterand be approved bthe department in {(

; . . junction with distribution system storage, to relieve the filters
accordancavith s. NR 810.09 (5)Paint and coating systems shal 4 g

be applied, cured, and used in a manner consistent with the ANé?/n the Etram of fluctuatlor.ls In water usg or peak demands..

NSF approval. After curing, the paint or coating shall not transfer (b) When water storage is used to provide proper contact time
any substance tthe water that will be toxic or cause taste or oddf" disinfection, documentation, including tracer testing, shall be
problems. providedto assure adequate detention time under all operating

(c) Cathodic protection shall laesigned and installed by com conditions. The department magquire the installation of bie
petenttechnical personnel walls or additional reservoir capacity if necessary to presikoit

Note: A copy of the cited WWA standards is available from the Americaatey circuiting and to obtain adequate contact times.

Works Association, 6666 st Quincy Ae., DenverColorado 80235. (3) BASINS AND WET-WELLS. Receiving basins, pump cans,
(16) MisCELLANEOUSAPPURTENANCES. The followingmiscet  and pump wet-wells for finished water or water to become fin
Ianeousappurtenances shal_l be mstalled_ where f_eaS|bIe or-appdnedwater shall be designed as finished water storage structures.

cable and in accordance with the following requirements: History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
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NR 811.66 Distribution system storage.  The applica NR 811.69 Materials. Water main materials shall mebe
ble design standards of ss. NR183 and 81.64 shall be fol following requirements:

lowedfor distribution storage. In addition: N (1) AccepTaBLE MATERIALS. All pipe used for water main
_ (1) PRESSUREVARIATION. I_Z)lstrlbut!on system storadacili- installationsshall be cast iron, ductile iron, steel, reinforced-con
ties shall meet all the following requirements: crete, polyvinyl chloride, high density polyethylene, copper or

(a) Allowable head rangeThe maximum variation betweenmaterialsspecially approved by the departmémnt restricted or
high and low levels in storage structures which float on a distribexperimentalise. If a restrictedr experimental use approval is
tion system may not exceed 30 feet during normal usage.  issuedthe department may require special precautions untit a sat
(b) Minimum and maximum essures. The minimum and isfactoryuse record has been established. For polyvinyl chloride
maximumpressure in service areas shall be 3518psi respec  Pipe, only joints with elastomeric gaskets or butt fusion welds
tively at ground level. shallbe used.

1. In areas where a minimum of 35 psi cannot be maintained,(2) STANDARDs. Pipes, joints, fittings, valves, anfire
ahigh pressure zone shall be established in the distribution systafdirantsshall have been manufactured in conformiith the lat

by means of booster pumps and related facilities or press@géstandards issued by th&\AVA and may not be used unless
boostingsystems on individual service lines as required in subgtpprovedy the department. All pipe shall be minimu/aA

XI. The use of individuaervice line booster pumps shall be-limpressureclass 150 and shall be designed for a minimumasd0
ited to the extent possible. working pressure except as approved by the department for spe

2. In situations where static pressures exceed 100 psi, prédl low pressur@pplications. Specifications for water main pipe
surereducing devices may be required on mains in distributi@djoints for water mainsaving a diameter less than those-con

systemshaving documented system deficiencies or problems dignedin AWWA standards shall meet the requirements of s.
to high pressure such as main breaks and service line breaksComm.82.40.

Note: Section Comm 82.40 (7) (d) 2. a. requires a pressure reducing device to b¥ote: A copy of the AVWA standards is available for inspection at teetral

installed to protect individual services when the incoming pressure exceeds 80 p%ﬂi@c.etﬁf IXG de_partn\zﬁnt S\fbnl?tu/_r\al fes_otl_"aﬂﬁsl(ggyugf ob_taineg for perDsonaI use
) . rom the American \&ter Works Association, ncy Aenue, Denver
(2) DRAINAGE. The design shall allow draining of Storagg.ojmaosos3s " Quincy Aenue, Denve

facilities for cleaning or maintenance while maintaining adequate (3) LEAD FRe. Any pipe, pipe fittings, soldeor flux used in

positive pressurén the distribution system. The drains shalt distheinstallation or repai ;

= pair of any public water system shall be lead
chargeto the ground surface as required in s. NR 84 (3)j free. Lead free is defined, with respecstmders and flux, as con
(3) LEVEL conTroLs. Adequate controls shall be provided  t4ining not more than 0.2% lead and, with respect to pipes and pipe
maintainrequired levels in distribution system storage SUrUCtUr&gitings, as containing not more than 8.0% lead. Repairs to lead

Level indicating devices shall be provided at a central |°Cati‘;ﬁjnts shall be made using alternative methods, if possible. For
Combinationindicating and recording devices are recommendegi, ctile iron pipe, the use of lead tipped gaskets is prohibited.

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. ) .

(4) PROTECTIONAGAINST CORROSION. Special attention shall
be given toselecting pipe materials which will protect against
internaland external corrosion. If soils, groundwaterboth, are
aggressiveductile iron water mains shall be provided with poly

_NR 811.67 Applicability. ~ This subchapter covers water ethylene encasement installed in conformity with the latest
distributionsystems for community water systems which are to bg\\wa standards.

locatedin street rights—of-way or easements. Other piping sys

temsshall be constructed eccordance with the requirements of (5) PROTECTIONAGAINST CONTAMINATION FROMORGANICCOM-
ch. Comm 82 POUNDSIN SOIL AND GROUNDWATER. If possible construction of

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.  Watermains through or near areas of soil or groundveatetami
nationshall be avoidedSpecial attention shall be given to select
ing pipe and gasket materials for construction in contamirsatiéd
or groundwater which wilprotect against external corrosion and
ggnetrationof the pipe and gaskets by the contaminantstew

Subchapter X — Distribution Systems

NR 811.68 Ownership of municipal water distribu -
tion systems. (1) MuNicIPAL OWNERSHIP. The distribution sys

temof a municipal water system shall be owned and maintained’; . ; .
by the waterworks owner mainsdesigned to pass through or near areas of contaminated soil

(2) MUNICIPALLY OWNED MAINS ON PRIVATE PROPERTY. All or groundwater shall meet the following requirements:

watermains owned by a municipal water system on private-prop (&) The department shall be contacted to obtain approval of the
erty shall be installed in permanent easements. water main design requirements prior to the submittal to the
Note: To assure these of approved materials and proper installation and maintdepartmendf the plans and specifications.

nance,the department recommentft fire hydrants and water mains to be-con (b) Installations shall meet the foIIowing design criteria:

structedon private property be installed in permanent easensgtowned and

maintainecby the waterworks owner 1. Minimum class 52 ductile iron water main piping with
(3) PRIVATELY OWNED LOOPED MAINS REQUIRING CHECK polyethyleneencasement shall be used.
VALVES. Water mains to be connected to the publicly owned dis 2. Hydrant drain ports shall bpermanently plugged or
tribution system at more than one point may be privateiped hydrantbarrels installed without drain ports.
and maintained provided that a check valve is installedhen 3. Nitrile gaskets shall normally be used, exceptrasided
watermain at each point afonnection to the distribution system;

) . R in subd. 4.
to prevent water from flowing back into the distribution system. ) .
Eachcheck valve shall be located im@nhole or vault and shall 4. The use of fluorocarbon gaskets shall be required if:
be immediately preceded and followed by a buried or exposed a. Nitrile gaskets will not be compatible with the contami
shut-offvalve on the mainThe water supplier shall have accessantspresent.

to the manholes and valves for inspection purposes. b. The soilor groundwater contamination exceeds primary
Note: A drain fitting may be added on the piping between the check valve and @ﬁnking water standards.

gatevalve on the public water system side of the check valve. The gate valve may

be closed and the drain fitting opened to periodically checlefikage through the c¢. The ontamination cncentratios and locatiors ae wncertain.

checkvalve. Refer to s. Comm. 82.40 for standards for the construction of private

watermains. 5. Pipe bedding shall meet the requirements of s. NR781
History: CR 09-073: ct Register November 2010 No. 659, eff. 12-1-10.  (2) (a).
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(6) ReHaBiLITATION. All materials used for the interior rehabi  (9) VaLving. Suficient valvesshall be provided on water
litation of water mains shall meet ANSI/NSF standards and mayainssothat inconvenience or sanitary hazard to water users will
not be used until specifically approved by the department.  beminimized during maintenance and constructigalves shall

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. be located at not more than 500—-foot intervalsammerciadis
) ) ) tricts and at not more than one block or 800—foot intervals in other

NR 811.70 Water main design. The design of water (jstricts.
mamsgnd distribution systems shall meet the following require (10) FRICTION COEFFICIENTS. Unless othevalues are specially
ments: , o approvecby the department, the following maximum “@ilues,

(1) GENERAL. Water mains anavater distribution systems ysingthe Hazen—Wiams formula, shall be used for checking the
shallbe designed to maintain point-of-entry water qualipe  hydrauliccharacteristics of new waterains shown on plans and
cial consideration shall be givendestributionmain sizing, pre  specificationssubmitted for review:
viding multidirectional flow where possible, providing an ade
quatenumber of shut-dfvalves for distribution system control, Non-cement lined iron C =100
providingan adequataumber of fire hydrants where fire protec

) ; ) - ; Cement lined iron C =140

tion will be provided, and providing for adequate flushing _

throughoutthe system. Systems shall be designed to maximize PVC C =140

turnover,to minimize the number of dead eratsd to minimize HDPE C =150
residenceimes while delivering code complying pressures and

flows. The “C” value of existing water mains and for all water mains

(2) FLooping. Any areas ofthe project which are located With a pipe diameter of 12 inches or less may be less than the
within the floodwayas defined in s. NRL6.03 (22), ofloodplain  maximum “C” value for new pipe and shall be considered in
as defined in s. NR1B.03 (16), shall be identified on the plans andistribution system analysis. The actual interior diameter of the
shall conform to the requirements of that chapter pipe being modeled shall also be considered in the distribution

Note: Refer to ch. NR 16 for floodway and floodplain requirements. system analysis.

(3) WETLANDs. Any areas of the project which are to be istory: CR 09-073: crRegister November 2010 No. 659, eff. 12-1-10.
locatedwithin a wetland, pass through a wetland or may impact

awetland shall be identified. ) , NR 811.71 Hydrants. (1) Location. Fire hydrants shall
Note: Copies of the \igconsin wetland inventomnaps are available for inspec provided at each street intersection and at intermediate points

tion at the diice of the department of natural resources and may be purchased throﬁ% . . - .
the department internet web site. tweernintersections. Generallfire hydrant spacing may range

(4) PressURE. All water mains, including those not designedrom 350 to 600 feet depending on tiyee of area being served
to provide fire protection, shall ksized after a hydraulic analysisandthe individual firehose length and fire fighting practices- uti
basedon flow demands and pressure requirements. The minimlizgd by each system.
and maximum normal static pressure in the distribution system (2) Size. Fire hydrants shall have a bottom valve size of at
shallbe 35 psi and 100 psi, respectiveliyground level. The sys least5 inches,one 4.5-inch pumper nozzle, and 2 2.5-inch
temshall be designed and operated to maintain a minimum residzzlesunless the waterworks has establisbéwr hydrant crite
ual pressure of 20 psi at groufleel at all points in the distribution ria which are in accordance withWAWA standards C502nd
systemunder all conditions of flow C503in efect at the time of design aade approved by the depart

(5) DIAMETER. The minimum diameter of water mains toproment. The connectingnain between the supply main and the
vide water for fire protection and to serve fire hydrants is 6 inchd¥/drantsshall be a minimum of 6 inches in diameter
Largermains are required if necessary to allow the required fire (3) ResTricTIONS. Fire hydrants may not be installed on-pro
flow while maintaining a minimum residuptessure of 20 psi at posedwater mains which will not have minimum flow and pres
groundlevel at all points in the distribution system. sureas required in s. NR 8170 (6). The department may approve

(6) FIRe PROTECTION. The minimum flow requirement for the installation of hydrant#f system improvements which will
watermains serving fire hydrants is 5@@m at 20 psi residual makeat least 500 gpm available at 20 psi are planned for construc
pressureat ground level at all points in the distribution system.tion within one yearfollowing construction of the proposed

Note: It is recommendt that the atualfire flow desiqn be tasel an the @paciy of ~ improvements. If the department approves the installation of
gﬂm%gg]b%ﬂp\g?geﬂ ibse gr&%ﬁ rﬁe“;%é \Aﬁgurjlslg éﬂi?;egggnﬁn S;:ngi?) g hydrgintswhich do not meet the minimum flow and pressure
sultedto dscus reedel fire flows kefore mnstructiny water system improvements. requ”ementwf s. NR 8]:'70 (6)’ the hydran_ts_ Sh.a“ b.e. color

codedor tagged and the fire chief shall be notified in writihgt

(7) SVWALL DIAMETER MAINS. Any departure from minimum re department pumoers mav not b nnected to the hvdrant
requirementsshall be justified by hydraulic analysis and futurd"® department pumpers may not be connected to the hydrants
til the necessary additionashprovements are made and fire

wateruse, and will be considered for approval by the departm tests h % that ter than the mini ired
only in special circumstances. The main sizing for small diamefst" esds ave shown "’.‘l %:ea er than the minimum require
mainsmay be calculated based upon a fixture unit determinati W and pressure are avai a_ €.
Note: See the requirements of ch. Con@8.for guidance in sizing mains accord (4) DraNs. Hydrant drains may not be connected do,
ing to fixture units to be served. locatedwithin 8 feet of sanitary sewers, storm sewers, or storm
(8) DeaD ENnDs. Dead ends shall be minimized by loopingewerinlets. If groundwater rises above the drain port, hydrant
mainswhenever possible. Where dead end madesir they shall drain ports shalbe permanently plugged prior to installation or
terminatewith a firehydrant, if flow and pressure are fitient, hydrantswith no drain ports installed and hydrant barrels shall be
or with an approved flushing hydrant or blowffafr flushing pur  pumpeddry during freezing weathetf hydrant drain ports are not
poses. Flushing devices shall be installed on the dead end of pligged,a gravel pocket or dry well shall be provided unless the
watermain stubs 20 feet onore in length unless a shutf-eélve departmentfinds that the natural earth will provide adequate
is installed near the point of connection and claseiil the stub drainage.
is placed in service in the fUtUr@.lUShing devices shall be sized (5) AUXILIARY VALVES ON HYDRANT LEADS. Auxi”ary valves
to provide a minimum velocity of 2.5 feet per second in the watghallbe installedn hydrant leads étransmission water mains,

main being flushed. Flushing devices on deadreaitis shall be off water mains in commercial and industrial districts arficilbf
installeddownstream of all services. No flushing device shall Bgater mains 12 inches andder.

directly connected to any sewer Note: The department recommends that auxiliary valves be installed in all hydrant
Note: Refer to AVWA standard C651 for required flows aopenings to flush leads. Also, hydrants of the type that remain closed when the barrels are bfbken
pipelines. arerecommended.
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(6) SERVICE LATERALS ON HYDRANT LEADS PROHIBITED. Ser  facilities may be constructed with a gasketed, watertight, bolt—
vice laterals may not be installed on hydrant leads. down cover at grade if approved by the department. All structures

(7) FLUSHING HYDRANTS. Flushing hydrants or blow-g¢f Shallbe vented to the atmosphere.
installationsshall be installed at all dead ends and at intermediaté'istory: CR 09-073: crRegister November 2010 No. 659, eff. 12-1-10.
locationsas necessaiiy order to remove sediment and optimize NR 811.73 Installation of mains. (1) GeNERAL

waterquality for all water systems that do not provide fire pmte%EQUIREMENTS. Installation of mains shall e accordance with

tion. Flushing hydrants shall be sized grovide a minimum WWA standards irffect at the time of design, manufactiser

velocity of 2.5 feet per second in the water main being flushe . :
Flushinghydrants shall allow frost—proof operation. If necessa%icsosrgg:%r;]dednstallatlon procedures, and the requirements of

flushing hydrants shall be pumped out prior to freezing VVeaﬂ’]erNote: A copy of the AVWA standards is available for inspection at teatral
(8) SAMPLING HYDRANTS AND FAUCETS. All water systems office of the department of natural resoureesi may be obtained for personal use

H P e H from the American \&ter Works Association, 6666 ¥gt Quincy Aenue, Denver
shallbe provided with a sfi€ient number of sampling faucets, (217 2¢ crvae

hydrants,or stations to provide representative water quality-sam (2) INSTALLATION SPECIFICATIONs. The specifications for

pling sites throughout the water distribution system includi - ; . .
extremitiesand dead ends. An adequate number of sampling Sqli ét.allatlonof mains shall include provisioffisr all of the follow

shallbe provided as required under the departraentnitoring
plan requirements contained in ch. NR 809 to meet all of t
department’swater quality sampling requirementsSampling
faucets hydrants, and stations shall be protected fcomtamina

he (&) Bedding. Continuous and uniform bedding shall be-pro
videdin the trench for all buried pipe. Backfill material shall be
tampedin layersaround the pipe and to a Bcient height above
tion and vandalism to the extent possible. Locks shall be provid§ PiPe to adequately support and protect the pipe. Grossly con
inatedsoil shall be removed, properly disposed of according

for sampling station enclosures. Fire hydrants may not be eon - A
ered aspsa%plinghydrants. All samp)I/ing Iocatigns shall bel© chs: NR 500 to 520 requirements, and replaced with clean mate
pumpedout prior to freezing weather if necessargampling rial. Clean clay cut-dfwalls shall be installed to minimize the

installationsmay not have drain—to—saileep ports and shall not movementof contaminants along the trench if required by the

drainto any sanitary or storm sewer department. ,
History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. (b) Stone emoval. Stones found in the trench shall be removed
for a depth of at least 6 inches below the bottom of the pipe.
NR 811.72 Air-relief facilities and  valve and meter (c) Testing. Pressure testing of the installed pipe, including

chambers. (1) AIR-RELIEFFACILITIES. If possible, water mains measuremenof leakage and testing for electrical conductivity
shallbe constructed to avoid high points at which air can accun@hall be conducted, if appropriate. Pressure and leakage testing
late. Permanent provisions shall be installed to remove thgyairshallbe in accordance withWA Standard C600 in ffct at the
meansof air relief valves, hydrants, or blowfsfwhen high time of testing.

pointscannot be avoided. Automatic air-relief valves maybeot  (d) Disinfection and samplingAll new, cleaned or repaired
usedin situations where flooding of the manhole or chamber mayatermains shall be disinfectexthd sampled in accordance with
occur. The open end of an air-relief pipe shall be extended to tie following requirements:

top of a manhole or chamber and have a screened, downward fac 1. ‘Disinfection required.’Water mains shall be disinfected
ing elbow beforebeing put intoservice or before being returned to service
(2) CHamBERS. Chambers, pits, and manholes containinfpllowing maintenance or repair work. Detailed procedures for
valves, blow-offs, meters, or other such appurtenances- codlisinfection, equivalent to those outlined inWANVA Standard
structedfor use in the distribution system shall meet the following651in effect at the time of disinfection, shall be written into the
requirements: specificationdy the design engineer

(a) Location not subject to flooding or highagmdwater. If 2. ‘Bacteriological sampling.” Disinfection and bacteriologi
possible chambers, pits, and manholes containing valves, blowal sampling requirements shall meet the requirements of s. NR
offs, meters, or other such appurtenances to a distribution sysf&H.09(4). The design engineer shall include detailed procedures
shallnot be located in areas subject to flooding or in areas of higi bacteriological sampling in the specifications.

groundwater.If location in areas not subject to flooding or in areas 3. ‘Allowable chlorine in wasted watérConsideration shall

of high groundwater is not possible, any vatigchage or strue  be given to the amount of chlorine in any water wasted from a
ture vent pipes shall terminate a minimum of 24 inches above twater main to the environment tprevent harmful impacts.
groundsurface or the high water level, whichever is the high&echlorinationprior to dischage may be necessary in some cases
elevation. to prevent harmful impacts. &er wasted to surface water may
(b) Means to allow drainageChambers, pits, and manholeg!0t contain any substances in concentrations that adverety af
containing valves, blow-df, meters, or other such appurtethewater as determined under chs. NR 105 and 106. For chlorine,
nancedo a distribution system may not be connected directly ﬂﬁ total residual chlorinenay be measured in water being-dis
anystorm drain or sanitary sewewor may any blow-és or air- = chargedo surface water o _ ,

relief valves be connected directly to any sev@rambershall i 0% 1 *G0Y Tt TE ot E t Tecouraest may he obiamed for personal use
bedrained to absorption pits undesund or to the grourslirface  from the American \etter Works Association, 6666 #ét Quincy Aenue, Denver
wherethey are not subjedb flooding by surface water or high Colorado80235.

groundwater. If electrical poweiis available, sumps with sump  (e) Cover. Suficient earth or other suitable cover shall be-pro
pumps dischaing above grade with a down—-turned metal pipeided over mains to prevent freezing. A minimum cover of 5 to
anda free air break over grade or over a storm sea@@ptacle 7 feetis required unless determined by the department to be

may also be approved by the department. unnecessarin specific cases. Insulation may be required at some
(c) Installation requirements If not installed in the road right— installationsto prevent freezing.
of-wayor if installed in the roadght—of-way in areas with mini (f) Thrust estraint All tees, bends, plugand hydrants shall

mal risk from damage due to tfaf and maintenance equipment,be provided with thrust blocking, tie rods, or a joint restraiys
larger below grade facilities or below grade facilitibeusing temdesigned to prevent movement.

pumpsand other electrical equipment shall meet the applicable (g) Locating wie. All undeground components of public
boostempumping station requirements of s. NRL&B4. In addi watermains, including mains, hydrant leads, and watgvices
tion, if installed in vulnerable areas of the road right-of-vilag to be constructed of nonconductive matersall be provided
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with a locating wire or other department approved equdicef assurewvater tightness in accordance with the 4 psi pressure testing

tive means that can be used to locate the components. requirementsgiven in s. NR 8112 (5) (d) 2. Department
(h) Erosion contol. Constructiorsite erosion control shall be approvalis required for any exception to the requirements in subs.
providedin accordance with s. NR 809 (2). (2) and (3).

(3) PiPE BURSTING. Departmengpproval is required prior to  (5) FORCEMAINS. No exception to the 8-foot separatitis-
installing any replacement water mains using the pipe burstif@icemay be granted faganitary sewer force main installations
method. Replacement water mains installed throughpfpe  unlessthe requirement in sub. (2) (b) is met.
burstingmethod shall meéhe following requirements in addition  (6) SEwer MANHOLES. NoO water pipe may pass through
to the applicable requirements of sub. (2). comeinto contact with any part of a sanitary or storm sewer man

(a) The interior of the water mains shall be thoroughly clean&@le.
of any debris and thoroughly disinfected prior to installation. History: CR 09-073: ct Register November 2010 No. 659, eff. 12-1-10.
Watersamples shalbe collected from the newly installed replace
ment water mains and sampled for bacteriological quality i{wa

accordancanith s. NR 810.09 (4). guately separated from any potential source of contamination.

(b) The installed water mains shall be tested to ma®irét T ojiowing minimum horizontal separation distances shall be
mum the applicable WWA pressure and leakage test requireaintained:

mentsin effect at the time of testing prior to being placed ir ser
vice.

(c) Unless department approval is obtained for the usthef
pipe materials, only butt fused DR 9 at HDPE pipe, butt fuse
DR 14 or 18 PVC pipe or properly restrainedctile iron pipe
shallbe used for installation as part of the pipe bursting proce

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.

NR 811.75 Separation of water mains and other con -
mination sources. (1) Proposedvater mains shall be ade

(a) Eightfeet between a water main and a POWTS holding,
treatmentor dispersal component, sanitary sewer lift—station or
d gravesite.
(b) Twenty—five feet between a water main anduried main
gﬁ tank containing gasoline, diesel, bio—diesel, ethanol, other
alternativefuel, fuel oil, petroleum product, motor fuel, burner
fuel, lubricant, waste oil, or hazardous substance.
NR 811.74 Separation of water mains and sanitary (c) Fifty feet between a water main and a sanitary landfill.
or storm sewer mains. (1) GeENERAL. The following factors (2) Water mains may not pass through landfills.
shall be considered in planning separation of water and sewesistory: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
mains: materials and type of joints farater and sewer pipes, soil
conditions,service and branch connections into the water main NR 811.76 Surface water crossings. Surface water
andsewer line, compensating variations in the horizontal and verossingswhether over or under watg@resent special problems.
tical separations, space for repaind alterations of water andFor this reason, the department shall be consulted béfak

sewerpipes. plansare prepared. The design shall meet the following require
(2) HoRIZONTAL SEPARATION. The following horizontal sepa MeNts:
ration requirements shall be met: (1) ABOVE-WATER CROSSINGS. (a) The pipe shall bade

(a) Water mains shall be laid at least 8 feet horizontally frofilately supported andanchored, protected from damage and
any existing or proposed sanitasgwer main, storm sewer main,fé€zing,and accessible for repair or replacement.
or sanitary or storm sewer manhol€he distance shall be mea (b) A means to accommodate bridge expansion such as an
suredcenter to center expansiorjoint shall be provided to the water main if tt@re

(b) In cases where it is not practical to maintain an 8-foot hofiPondingbridge has expansion joints.
zontalseparation distancthe department may allow exceptions (€) Shut-of valves shall be provided at both emdsa bridge
to that requirement on a case—by—-case basis, if supported by gs@ssing if the bridge has expansion joints so that the section can
from the design engineerThe following requirements shall bebeisolatedfor testing or repairThe valves shall be easily accessi
metin order for the department to approve a center to center hdie and not subject to flooding.
zontalseparation distance of less than 5 feet: (2) UNDERWATER CROSSINGS. (@) A minimum cover of 2 feet

1. The bottom of the water main shh# at least 18 inches shallbe provided over the pipe.
abovethe top of the sewer main and the minimum horizontalsepa (b) When crossing water courses whick greater than 15 feet

ration distance shall be 3 feet measured edge to edge. in width, the following shall be provided:

2. A profile of the rock surface as determined frexplora 1. The pipe shall be of special construction, having flexible,
tion shall be showon the plan when high bedrock is the reasomatertightjoints. Butt fused DR 9 orlIHDPE pipe or butt fused
for the exception to the 8—foot separation distance. DR 14 or 18 PVC pipe are an acceptable alternative.

Note: See Figure No. 10 in the Appendix. 2. Shut-of valves shall be provided at both ends of water

(3) VERTICAL SEPARATION. If water mains cross over sanitarycrossingsso that the section can Iselated for testing or repair
or storm sewer mains, the water main shall be laid at such an elenge valves shall be easily accessible, andsutject to flooding,
tion that the bottom of the water main is at least 6 inches above #igjthe valve closest to the supply source shall be in a manhole.
top of the sewer main. If water mains cross under sanitary or stajfllessthe department approves an equivalent method, permanent

sewermains, a minimum vertical separation distance of 18 inchggpsshall be made on the pipe within the manhole on either side
shallbe maintained between the top of #eter main and the bot of the valve to allow insertion of a small water metetgtermine

tom of thesewer main. At crossings, one full length of water pipgakageduring system pressure testing.

shallbecentered above or below the sewer so that both joints Willjistory: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.

be as far from the sewer as possible. Special structural support for

thewater and sewer pipes may be required by the deparaftent  NR 811.77 Common casing crossings.  In some cases,

a determination that added support is necessary to meet $eh as highway crossings, it becomes desirabléoddremely

requirement®f this chapter high construction costs to install waterains, sanitary sewers,
(4) ExcepTioN. If it is not possible to obtain the progesri-  forcemains or storm sewers within a common casing. The fellow

zontaland vertical separation as specified in subsaf®@) (3), a ing requirements apply:

gravity sanitary or storm sewer main shall be constructeoadé (1) Any sewers shall be constructed of water main class pipe

rials and with joints that are equivalent to water main standardsasfdjoints and pressure and leakdgsted in accordance with the

constructionfrom manholedo manhole and air pressure tested teequirementsn s. NR 81.12 (5) (d) 2.
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(2) Thewater main shall be located above the sewer arain metering,water sampling, and isolation valves. The pumps shall
be adequately supported. be accessible for servicing and repairs.

(3) A vertical separation distance of 6 inches shall be main (5) Electrical equipment shall be installed abogeound
tained between theottomof the water main and the top of theexceptif determined unnecessary by the department to meet the

sewermain. otherrequirements in this chapter
(4) Normalseparation distances shall be provided as close as(6) Buried stations may not be installed beneath roadways or
possibleto the ends of the casing. in a floodplain.

(5) Forcemainsshall be installed within an intermediate-cas Note: Refer fo ch. NR16 for floodplain definitons.
ing within the lager casing. The intermediate casing shall extend™*"*"" - Gt Register November 0. 699, efl. :

aminimum of 5 feet beyond each end of thgdaircasing. NR 811.81 Pumps and pressures. (1) The booster

(6) Theremainingspace in the casing may be filled if desiredyympsshall maintain static pressures in the @eaed within the
History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. rangeof 35 to 100 pSi under normal Operating conditions.

NR 811.78 Water loading stations.  Water loading sta (2) Thepump capacities for domestic service only shall be as

tions shall comply with the requirements of tiisction to prevent €Stablishedn Figure No. 1 in the Appendix, or as justified by

contaminatiorof boththe public water supply and potable watefidditionalengineering studies. Fire protection shall be provided
vesselseing filled. If feasible and will require additional engineering studies.

1) Theremay be no backflow or backsiphonage to the public_(3) Pumpingstations which servenore than 50 living units
wage)rsupply Eit¥1er a free air break shall l?e prO\E/]ided as sphovfﬁw‘a”be designed such that theak demand can be met with the
in Figure No. 1 in the Appendix or alternativelg reduced pres 'argestpump out of service. _ _ _
sureprinciple backflow preventer shaik instalied on the water ~ (4) For pumps not directly supplied by an adjacesgervoir
loading piping. Cross connectiocontrol shall be provided to or elevatedank, the SLfICtlon pl_’essure shall be at least 35 psi when
meetthe requirements of s. Comm. 82.41. the pumps are supplying design flow rates. An autonattof

(2) The pipingarrangement shall prevent contaminants froffontrolshall be provided that will stdpe pumps when the suction

being transferred from dauling vessel to others subsequentfreSsuréalls below 20 psi. , ,
usingthe station. (5) Forpumps supplied by an adjacent but not physically con

; ; nectedreservoir or elevated tank, the suction presshedl be at
gro(Sz]dI.%oses may not becontaminated by contact with theIeastS psi under all pumping conditions. An automatic ¢wtoif

Note: It is recommended that a water meter be installed on the piping at all WaHQl shall be prowded thfit will Std}he pumps when the suction
loadingstations to record water usage. It is also recommended that a free air bjeE@SSurealls below 3 psi.
be installed in place of installing a reduced pressure principle backflow preventer i i e ;
History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. (6) For those stations serwc_mg a boos e.WIth.OUt ele
vatedstorage, one of the following shall be provided:

Subchapter XI — Water Pressue Booster Stations (a) A continuously running pump to maintain pressure in the
boostedzone. A small feed back line or other means shall be pro
NR 811.79 General. If the storage or primary pumping Videdto prevent the pump from overheating. _
facilities cannot provide a minimum static pressure of 35 psi (b) A single speed pump and one or more hydro—-pneumatic
throughoutthe distribution system at street elevation, it shall gankswith a total gross volume at least ten times the rated gallon
necessaryo create a boosted pressure zorsetge those portions per minute capacity of the pump.
of the system. The use of pressure boosting systems on individualc) A pump fitted with a 2 to 3 minute minimum run tinzerd
servicelines shallbe limited to a maximum of 10 individual sys one or more hydro—pneumatic tanks to prevent frequent pump
temsin any given service area. The minimum static water prasycling.
sureat street elevation shall be 20 psi in order for individual-pres (d) A pump controlled by aariableoutput control device
sure boosting systems twe installed. Individual pressureglong with one or more hydro—pneumatic tanks hawirgtal
boostingsystems shall be owned and maintainetheywater sys grossvolume meeting the requirements of s. NR.82 (6).
tem owner Booster station design shall be in accordance with this4istory: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
subchapter.
History:p CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. NR 811.82 Storage requirements. Elevated storagis
) ) notrequired for a boosted pressure zone where the primary pres
NR 811.80 Location. (1) Pumps shall take suction from surezone can provide minimum pressures of 35 psi at street eleva
areservoiy a water main adjacent to a reservoirelevatedank, tion in all areas of the boosted zonElevated storage facilities

wherepossible. If necessarpumps can take suction from a-dis shallbe provided fom boosted pressure zone serving more than
tribution system water main if the installation complies with thgo living units in any of the following situations:

requirementsf this subchapter . (1) If the primary pressure zone cannot maintain pressures of
(2) Forpumps not directly supplied by a reservoir or elevatesipsi or greater at street elevation in all areas served by the booster
tank, the suction pressure shall be at least 35 psi when the purgggnpsincluding situationsvhere emegency power is provided.

aresupplying design flow rates. ) _ (2) If the primary pressure zone provides pressures of 3 to 35

~ (3) Undergroundnstallations shall be permitted only if grav psi at street elevation in akeas served by the booster pumps and

ity drainage to the grourglirface of lage volumes of water from anemegency power source is not provided floe booster station.

thevault can be provided or if the pumps and drivers are protectegdistory: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.

from damage by water or can be readily replaced. The department

may waive the gravity drainage requirement if a minimum of 20 NR 811.83 Emergency power requirements. Boosted

psican be maintained at street elevation in the boosted zahe bypressurezone emeagency power installations shall meet the fol

main zone when thstation is out of service or if didient ele  lowing requirements:

vated Storage or alterna_te Supply exists within the booster ZOHE(]_) Emegency power shall be provided if 50 or fewer living

Thedrain line may not dischge to a storm or sanitary sewer ynitsare being served and thémary pressure zone cannot main
(4) In-line submersible pumps may lestalled below the tain positive pressures of 3 psi or greater at street elevation in all

ground surface in a watertight installation. Provision shall bareasserved by the booster pumps, andicieht elevated storage

made for operational monitoring, pressure monitoring, flows not provided.
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(2) Emergencypower shalbe provided if more than 50 living contaminationfrom sewer backup. Where a sanitary sewer sys
unitsare being served and themary pressure zone cannot maintemis not available, the installation of an individual POWTS may
tain pressures of 20 psi or greater at street elevation in all arbasapproved by the department if the installation meets ch. Comm
servedby the boostepumps, and sfi€ient elevated storage is not83 requirements and if the POWTS separation distancesoio-a
provided. munity water system well shall comply with the requiremenfts

(3) Emergencypower shall consist o dedicated on-site S-NR 811.12 (5) (d).
engine—-generataet with an automatic transfer switch capable of History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.

poweringal minium the domestc servigaImps and SN g g11,g52 Fioor crainage. Floor drainsin pump st

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. g?ﬂ;agﬂfggaggiﬂ;.plams shall comply witte reqUirementS of
NR 811.84 Station requirements. (1) The on-of History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
operationof the pumps and the system pressure at the batster

tion shall be monitoredt one of the main waterworks pumpingmanganese filters. (1) DISCHARGETO SANITARY SEWER. Back

stationsother waterworks facilityor wherever the master control / N
panelis located. At stations s)grving 50 or fewer living uni,[Swashwastewater from iron and manganese removal filterstraay

s : ; : dischargedo a sanitary sewer if the disclgarwill not overload
mcgngggg&gjgjg ?Oggi\gﬂegu?gidlgm: rstilrt‘ic?rl: ?(')bilsd?(lgt? &?gs dthefacili_ties or adversely &fct the wastewater treatment process.
ure. A continuous recording pressure device may be providec{lhe radionuclide content of the wastewater shall comply with s.

; R 811.856. An equalization tank shall be provided when it is
(2) Pressuregauges shall be provided on the booIBMP o essaryo prevent overloading the sewers or wasteviate
suctionand dischage lines.

. . ) mentplant.
(3) A flow meter shall be provided,practical, in the booster

umpdischage line. Booster pump motors shall be providét (2) DiscHARGETO SAND FILTERS. All of the following require
ﬁourpr)neters!i;f o o wii)II n(ft b S p mentsapply when sand filters are used to treat backwash waste

: ) waterfrom iron and manganese removal filters:
(4) A metal smooth end sampling faucet shall be installed on (5 Fijters shall be designed for a maximum 85 gallons
the combined booster pump discerpiping. . persquare foot per day except if testing indicates that higher rates
(5) The desigrshallprovide for automatically bypassing thewill not cause excessive plugging of the media and a qudlity ef
pumpingunits when the pumps are not operating. entcan be maintained. Sigient surface areahall be provided
(6) The design shall include piping and shutf-eélves for sothat during any filtration cycle the wastewadiepth over the
manuallybypassing the station when the station is out of servicgeediadoes not exceed 2 feet. The filters shall be sized to handle
(7) If chemical addition is necessatiye station shall bero-  theentire backwash volume from all of the filtedsthe treatment
videdwith a separate chemical room meeting requirements of plantunless the filters are washed on a rotating schedule.

NR 811.853 Backwash wastewater from iron and

subchsVI and VII. (b) No filter, regardless of the volume of water to be handled,
(8) Generalrequirementsor above grade stations are listed ifnay be smallethan 100 square feet in area. Multiple units may
subch.lV. be necessary to facilitate cleaning.
(9) Undergroundstations shall be equipped with heativney; (c) The filter media shall consist afminimum of 12 inches

tilation, and dehumidification equipment. Sump and sump pung sand, 3 to 4 inches of supporting small gravel or torpedo sand,
equipmenthall be provided unless a disamto the ground sur and9 inches of gravel in graded layers. All fines shall be removed
face can be provided Access manways shall terminate a minifrom the media by washing. The filter sand shall haveffantive

mum of 24 inches above grade with an overlapping, lockongr sizeof 0.3 to 0.5 mm and a uniformity cdiefent not exceeding
Sumppump dischage and vent pipes shall be metal and termina@b.

a minimum of 24 inches above grade in a downward facing (d) An adequate underdrainage collection system shall be pro
U-bendwith a 24—-mesh corrosion resistant screen. Chemicatled. Provision shall be made for sampling the filtdlueint.

additionequipment may not be installed in urgteund stations.  (e) A cover shall be provided whigrevents freezing during
History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. the winter months.

() The filter shall be located in an area sabject to flooding,
andthe site shall be graded to prevent ponding of suriaoef.
Finishedgradeelevation shall be designed to facilitate mainte

NR 811.85 General. The dischaye of pollutants from a leani d | | t of surf d A
waterworksfacility into the waters of thstate or into a publicly nancecieaning, and removal or replacement of surface sand. An
verflow may not be provided.

ownedtreatmentworks, as those terms are defined in s. 283.01, . !
Stats. shallconform to all the applicable requirements of ch. 283, (9) The radionuclide content of the wastewater shall comply
Stats.,and the rules adopted under ch. 283, Stats. Provisions sWifip S- NR 81.856.

be made for proper disposal of all wastes from waterworks facili (3) DISCHARGETOLAGOONS. Lagoons used to settle backwash
ties. Wastes may be from sanitary facilitiésshoratories, or treat Wastewatefrom iron and manganese removal filters shall meet all
ment plants. If new methods are proposethertreatment results of the following design requirements:

are uncertain, the departmemay require laboratoyypilot, or (a) Lagoons shall be designed with a volume which is 10 times
full-scaletestingto establish design parameters. Sections NfRe total quantity of wastewater disclgad during any 24-hour
811.853to 811.862 contain general standards to be utilized ieriod.

meetingthe requirements afh. 283, Stats. System owners-pro () Lagoon length shall be 4 times the width, and the width
posing dischages other than to already permittedstewater shallbe at least 3 times the depth.

treatmentplants shall obtain a WPDES permit. ( ; : ;
- . . ¢) Adequate inlet and outlet devicssall be provided so that
History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. Velocity currents are minimized.

NR 811.851 Sanitary wastes. Wastes from toilet facili ~ (d) The radionuclide content of the wastewater shall comply
ties shall bedischaged to a sanitary sewer system. The flodwith s. NR 81.856.
elevationto a building from which there is a discarshall be (4) DiSCHARGETO DETENTIONTANKS. Detention tanks used to
constructedat least one foot above the rimtbé nearest sanitary settlebackwash wastewater fromon and manganese removal fil
sewermanhole in accordance with s. NRL&5 (1)(h) to prevent tersshall meet all of the following design requirements:

Subchapter XIl — W aste Disposal
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(a) Detention tanks shall be designed to maximize settling by\ltotet: (Ihe gfpartmem'Pngchgtzr Slyppt!y Se?tgﬂslogatgd in l\f,gdi;%n rﬁtray
i i 3 . contactedo obtain a copy O pplication o aaionucliaastewater
mean.so.f inlet pipIng and bdling configurations. @inks shalbe DisposalCriteria for help in addressing Unity Equation issues.
of suficient capacity to hold at least 2 complete backwash cycleSyistory: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10;
The floor shall be sloped to a sump and access manholes provigeection in (1) made under s. 13.92 (4) (b) 7., Stats., Register November 2010
to facilitate cleaning. Aover shall be provided to prevent freezNo- 659-
ing.

(b) Pumps shall be provided to disajathe decant water to NR 811.857 Backwash wastewater from lime soft -

ening water treatment plants.  Filter backwash wastewater

a storm sewer or receiving watercourse over approximately g, jime softening water treatment plants shall be disposbyl of
24-hourperiod. A convenient means of sampling thgueft any of the following methods:

shallbe provided. Anylischage requires a WPDES permit. The : . .
radionuclidecontent of the wastewater shall comply with s. NR (1) Returnedto the inlet end of the plant in accordance with
therequirements of s. NR 81862.

811.856. ! ! _
(c) Decant water to be returned to the water treatment plant(2) Direct or controlled dischge toa sanitary sewer system

shallmeet the requirements of s. NRLE62 may be allowed by the departmenttlile dischage will not over
(d) Settled sludge removed fr.om deteniion tanks shall be dI.oad the facilities or adversely &ct the wastewater treatment

posedof ata wastewater treatment plant unless the departm pcess:

approvesan alternate disposal location on a case-by-case basis(3) Dischargeto surface water Suspendedolids shall be
History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. emovedfrom the filter backwash wastewater before the filter

backwashwastewater islischaged to surface waterThis will

NR 811.854 Brine wastes from ion exchange plants. requiresettling and possibly coagulatioAny dischage requires
The department may allow brine wastes to be diggito a sani @ WPDES Permit. _
tary sewer system or to a watercourse ifisigint flow is available History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
to provide adequatdilution to meet water quality orféfent stan . .
dards. Dilution in streams shalie based on the 7-day low flow NR 811.858 Lime softening sludge.  Sludge from plants
for the previous 10—year period. Except if disgirag to lage usinglime to soften watewill vary in quantity and in chemical
waterwaysor sewerage systems that witit be overloaded by the Characteristicslepending on the softening procassl the cheri
dischargetheminimum requirement shall be an equalization tarfkd! characteristics of the water being softened. The department
of sufiicient size taallow brine dischage over a 24-hour period. Shall determine special disposal requiremeiuts sludge from

The radionuclide content of the wastewater shall comply with Blantstreating water containing radium-226¢ium-228, or ura
NR 811.856. nium. These special requirements shall modify the requirements

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.  fOF specific disposal methods. The requirements for specific dis
posalmethods are as follows:
NR 811.855 Wastewater from reverse osmosis (1) Lacoons. The design shall meet the following minimum
plants. The department may allow reject wastewater fromequirements:

reverseosmosis membranes to be disgjeal to a sanitargewer  (a) Locations free from flooding, with grading or ditching to
systemor to a watercourse if didient flow is available to provide divert surface rundf

adequatedilution to meetwater quality or dfuent standards. Mini | h of 4 ith interi
Dilution in streams shall be based on the 7-day low flow for tb%r(t;)lopler;rgg 21 f\goon depth of 4 tofset with interior and exte

previous10-year period.Except if dischaging to lage wates . o
waysor sewerage systems thvatl not be overloaded by the dis e gg) 11(;V\i(§/g:?srsstsgrlfgses\t/%rﬁ?r$evg:"pr)];rrfr?;rt\?ar:tpl?agi%#zqds

charge the minimumrequirement shall be an equalization tank ’ ’ e _
sufficient size to allow reject wastewater disap@rover a  (d) Multiple cells to provide flexibility in operation.
24-hourperiod. The radionuclide content of the wastewater shall (e) Adjustable decanting devices.

complywith s. NR 81.856. (f) Means of convenient cleaning where appropriate.

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. (2) APPLICATION TO AGRICULTURAL LAND. The department
may allow liquid sludge to be applied to agricultural land by tank
truck if the solids do not exceed 10 to 12% by weight. This method
Iéﬁquiresproper handling facilities, vehicles, and equipment to

low hauling and spreading whialoes not create a nuisance.

NR 811.856 Water treatment plant wastewater
radionuclide content compliance with the unity equa -
tion. Levels of radium and uranium in water treatment pla

wastewateto be dischajed to a sanitargewer or to surface WaterAdequatesIudge holding facilities are required for use during

shalimeet all of the following requweme.nts. A timesthat trucks cannot operate. Higher solids content sludges
(1) Unity EQuATION. The levels of radium and uranium in theyay aiso be spread. Howeyerior to increasing the solids con

wastewateshall meet the limits of the Unity Equation as calClgnithe local departmersiudge management specialist shall be

latedbased upon the requirementstug department of health ser ¢onactedo evaluate the acceptability of spreading high solids

vicesunder s. DHS 157.30 (3) and Appendix E of ch. DI83. 5| qge. Land application of sludge, including the radium-226
(2) Caccurations. (a) Unity Equation calculations shall becontent,shall comply with thepplicable requirements of s. NR

performedfor water treatment plants treating wells with eom204.07.

binedradium-226 and radium-228, uranium, or both exceeding (3) DISCHARGE TO SANITARY SEWER. Dischage to sanitary

the maximum contaminant level unless required by the depagbwermay be utilized if a studpr experience has shown that

mentin individual cases or ifther less common radionuclide-ele problemswill not occur in the sewagepllection system or at the

mentsmay be of concern. _ _ wastewatetreatment plant. An equalization tank may be neces
(b) The water system owner or its consultant shall submit tBgryto even ouflows to the sewer system. The radionuclide-con

Unity Equation assumptions and calculathns to the de_pa_rtmwmof the sludge shall comply with s. NR18856.

for review and approval before, or along with, the submission of (4) MECHANICAL DEWATERING. Pilot testing of mechanical

plans and specifications to the department for the radionuclidgeyaterings necessary to show the results that may be obtained.

removalwater treatment equipment or plant. The department shall review and approve proposals on a case-
(3) CorrecTIVEACTIONs. Corrective action as approved bypy-casebasis to insure that water qualiynd efluent require

the department shall be takenniécessaryto maintain the result mentswill be met.

of the Unity Equation calculations as less than one. History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
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NR 811.859 Spent media. (1) GENERAL. Spentmedia NR 811.861 Alum or other coagulant sludge.  Alum
from water treatment plants may require special handlinglend or other coagulant sludge shall be disposed of byfdhewing
posal.The department shall evaluate on a case—-by—case basistle¢hods:

properhandling and disposal techniques for spent medier (1) Lacoons. The general design criteria for lagoons is in s.
any of the following circumstances: NR 811.858 (1).

(a) Granular activated carbon shall be evaluated when treating(2) DiscHARGE To SANITARY SEWERS. Dischage tosanitary
water with volatile oganic compounds or radium, uraniuar, sewersmay be utilized if a study or experience has shown that
radongas. problemswill not occur in the sewagepllection system or at the

(b) Filter sand, green sand, ion exchange medé@nbranes, sewagdreatmenplant. A holding tank may be necessary to even
support media, and other media that may retain radionuclideut flows to the sewer system. The radionuclide content of the
materialshall be evaluateghen treating water with radium-226,sludgeshall comply with s. NR 81856.
radium-228pr uranium. (3) MECHANICAL DEWATERING. Mechanical dewatering may

(2) DisposALAPPROVAL. The department shall mmntacted be utilized if approved by the department after reviewtrod
for approval prior to disposal of the medias listedub. (1). A resultsof testing.
written request indicating the type wfedia, the volume of media,  (4) SuperRNATENTWATER. Any thickener supernatant or diq
the contaminants of concern and their concentratighe influent  yids from dewatering processes to be recycled shall meet the
waterand the media, the proposed method of transportation, gaguirementof s. NR 81.862.
the proposed method of disposal shall be submitted tdepart History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
ment.

History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. NR 811.862 Recycling backwash wastewater . Filter
andcontactor backwash wastewater may be recycled if approved
NR 811.860 Backwash wastewater from surface by the department iaccordance with all of the following require

water treatment plants. Filter backwash wastewater from-sur ments:

facewater treatment plants shall be disposed of by any of the fol (1) The filter and contactor backwash wastewater shall be

lowing methods: settledin a settling tank or equalization basin prior to being
(1) RecvcuinG. Filter backwash wastewater may be returnegturnedto the inlet end ofhe plant. For surface water systems,

to the inlet end of the plant in accordance with the requirementgoagulant or polymer may be required to enhaettiing to pre

of s. NR 81.862. Membrane filtration plantaay not recycle vent protozoans such a3iardia lamblia and Cryptosporidium

backwashwastewater unless the waste goes thraagigulation from concentrating. anks and basins shall meet all of the follow

and settling processes prior to being appljgd tort‘rmrnbrangs. ing minimum requirements:

Membranemanufacturers may have specifeed water quality (4) The tankshall contain the anticipated volume of backwash

parameterrequirements thatould limit recycling. Chemical \yastewater produced by the plant when operating at design capac
cleaningwaste from membrane plamtgy not be recycled unless;

specificallyapproved by the department. All plants recycling fil =

ter wastewater shall have an alternative means of disposing oft) 1€ tanks shall be of adequate size to contain the total waste
wastewatemvailable duringhallenging raw water quality peri flgjgm?;erfrom 2 consecutive backwashes to provigeration
ods. )

(2) DISCHARGETO SANITARY SEWER. The wastewater program (2) Thesettled filtered backwash wastewater shall be returned

. . i 0,
of the department may approve directontalled dischare to 2328 2298 B €0 0% L % B VRTRrs 1B e
a sanitary sewer system if the disg@will not overload the faell Al of the following requirements shall be met: 9 pant.
ities or adversely &éct the wastewater treatment process. greq :

(3) DiSCHARGETO SURFACEWATER. Suspended solids shall be (@) The point of recycle shall barior 1o all treatment and
removedfrom the filter backwash wastewater before the fiIteigﬁ,[?c')?g,l[?ﬁg'mgkzxcept chemical treatment for zebra mussel
backwashwastewater islischaged to surface waterThis will : . )
requiresettling and possibly coagulatioAny dischage requires ~ (b) A meter shall be provided on the recycle line.

a WPDES Permit. Chemical cleaning waste from membrane (c) A means shall be provided for controlling the rate at which
plantsmay not be dischged to surface water the settled backwash wastewater is returned.

(4) TREATEDBY SECONDARYMEMBRANE. The filter backwash (3) For systemstreating groundwaterthe settled filtered
watermay be treated by a dedicated membrane system and demtkwashwastewater shall be disinfected prior toabthe time
to the clearwell if approved by the department in accordance witiatit is returned to the head end of the plant.
all of the following requirements: (4) Reservoirsto be usedo settle backwash wastewater for
(a) The membrangs can be demonstrated by integrity testinglantstreating potablgroundwater shall be constructed to pota
conductecevery 8 hours, shall provide a minimum 99.9997 peble reservoir construction standards as required by subchhx.
cent (5.5-log) removal d€ryptosporidium dischargeof any wastewater or sludge, or both, from such a-reser
(b) If the membrane cannot be demonstrated to provideV@ir t0 @ sanitary or storm sewer main, manhole, or atbitec
99.9997percent (5.5-loglemoval ofCryptosporidium UV shall  tion structure, whether by pungw by gravity shall not be made
be provided following the membrane. Theembrane and UV througha dlrectconnectlon. The dischge piping shall terminate
togethershall provide a minimum of 99.9997 percéh-logs) downward V\_nth a_one—fooh‘ree air break over the receiving struc
of removal or inactivation dEryptosporidium or a combination tUreas required in s. NR 8164 (4).
of both. (5) For surface water systems that recycle their backwash
(c) Atamget removal of less than 99.9997 percent (5.5-logs) WgsStewaterall of the following reporting and record keeping
Cryptosporidiummay be considered by thiepartment if testing '€duirementapply:
of the backwash water eccordance with s. NR 809.334 and bin (&) A current plant schematic showing the origin of all recycle
classificationin accordance with s. NR 810.34 would resulain Streamshow anyrecycle streams are transported, and where the
bin classification less than Bin 4. recyclestreams enter the treatment process shall be maintained
History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.  file with the department.
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(b) Information on the typical recycle flow rate, the highesttandardestablisheéh ch. NR 140 prior to movement beyond the
observedlantflow rate each yeaand the design flow rate of thepropertyboundary of the ASR well site.
plantshall be available to the department upon request. Note: An ASR well site is considered to include lands adjacent to thewtSiR

. P . headthat are directly owned by the municipal water system and any contiguous prop
(C) The information in pars. (a) and (b) along with all offtite ertiesthat are directly owned by the local unit of governneénthich the water sys

lowing information shall be maintained on file faminimum of  temis a subunit.

10years: dates when recycle flow rate has exceeded 10 percents) At the completion oach aquifer storage recovery cycle,
of raw water flow rate entering the plant; how recycle flow rate jfe subsurface water iany portion of a displacement zone may
controlled; dimension and volume of backwash equalizatiofot attain or exceed ch. NR 140 enforcement standards for iron,
basin;typical detention time in equalization basiype of coagy  manganesayitrate, nitrite, coppetead, fluoride, asbestos, chlo
lant fed prior to equalization basiand means of sludge removalstorm, bromoform, bromodichloromethane or dibromochlero
from the equalization ba}sm. methaneor ch. NR 140 preventive action limits established for
History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. any other substance. Thiepartment may grant an exemption
. from this requirement, in accordance with s. NR 140.28, when an
Subchapter Xl — Aquifer Storage Recovery ASR well or ASR system is located in an area where the-back
ground concentrationof a substance attains or exceeds the
NR 811.87 General. (1) Approval of the department is groundwaterpreventive action limitor enforcement standard
requiredprior tothe construction of any aquifer storage recovemystablishedor that substance.

well or the conversion of any previously constructed well for useNote: Pursuant to s. 160.19 (2) (b), Stats., the department finds that routine opera
asan aquifer storage recovery well. tion of an ASR system may result in an exceedance gfrineentive action limits
Note: Approval to construct adevelop an aquifer storage recovery well is not aﬁesftabllshedor |fron, mangane_sEi mtrate,hnltnte, copmmd, fluoizllde, aSbﬁStOS phlo .
approvalto operate an ASR system. roform, bromoform, bromodichloromethane, and dibromochloromethane i a dis
. . i placementzone. An ASRcycle is normally completed when the volume of water
(2) Approvalof the department is required prior to the operaecoveredequals the volume of water that was originally injected; howeler
tion of any aquifer storage recovery system. departmentecognizes that some of the treated drinking water injected during an
Note: The department will not issue an approvabperate an ASR system until 2duiferstorage recovery cycle may remain in an aquifer at the completion of the cycle

afterit has reviewed and evaluated the results of an approved ASR pilat study andthat substances present in this residual treated drinking water may result in ch.
S NR 140 preventive action limits being exceeded in an aquifer at the complegion of
(3) Only treated drinking water maye placed undground  aguiferstorage recovery cycle.

throughan ASR system well. History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.

(4) Only a municipal water system may construct an aquifer
storagerecovery well or operate an ASR system. NR 811.89 Well construction requirements for ASR
(5) Thedisplacement zone around an ASR well may extefeells. (1) Each well constructed or converted for use as an aqui
no further than 1,200 feet from that ASR well. fer storage recovery well shall be completed in a manner that com
History: CR 09-073: cr Register November 2010 No. 659, eff, 12-1-10.  plies with the well construction requirements established in ss.
NR 811.12 to 81.20.

NR 811.88 ASR well performance requirements. (2) Any monitoring well constructed cam ASR well site shall
(1) Unlessthe department determines that it is not technically eaomply with the well construction requirements establishessin
economicallyfeasible, the quality of the treated drinking water tdlR 811.12 to 81.20. For the purpose of this subsection, an ASR
be placed undground throu_gh an _aqu_ife_r storage recovery wellell site is considered to include only those lands adjacent to the
shallcomply with thepreventive action limits contained in ch. NRASR wellhead that are directly owned by the municipal water sys
140prior to undeground injection. In all cases, the quality of theem.
treated drinking water to be placed urteund through an aqui  (3) Eachmonitoring well thais located beyond the property
fer storage recovery well shatieet the primary drinking water y,nqaryof an ASR well site and that is constructed as pahof
standardgontained in ch. NR 809 and may not contain any suRgg system pilot studyASR system development study for
stdar]ceat a cotncengatlon tgﬁ!t _exct:_eeds a state or fedleddth  A\gg gperational monitoring shall comply with the monitoring
advisoryprior to ungeground injection. ) well construction requirements established in ch. NR 141. For the

Note: Pursuantto s. 160.19 (2) (b), Stats., the department finds that treated drink . . o .

ing water in a municipal water systamay at times exceed preventive action Iimits_pmpoSeOf this subsection, _an ASRell site is considered to
establishedor iron, manganese, nitrate, nitrite, copjiead, fluoride, asbestos, chlo include only those lands adjacent to the ASR wellhead dhat

roform, bromoform, bromodichloromethane, and dibromochloromethane. Sucfi ici
exceedancemay occur at the point of ungeound injection and within thaisplace Cﬂlrectly owned by the municipal water system.

mentzone surrounding an aquifer storage recovery well even though the treated(4) Each aquifer storage recovery well shall be enclosed

waterbeing injected would remain in compliance with federal and state water qualipithin a lockable protective structure that is secured from tamper
standarddor drinking water The maximum allowable concentration of a primary: thorized try i that i d by th
drinking water contaminant in treated drinking water has been set by the Unitélf O unauthorized entry In a manner that IS approved by the

StatesEnvironmental Protection Agency at the lowest level that is considebed todepartment.

technicallyand economically achievable at this tinfhe department also finds that s s
it is not technically or economically feasible to require that resichradentrations (5) EaChmon_nO”ngwe” shall be endOS_ed within a Iockable
of chloroform, bromoform, bromodichloromethamed dibromochloromethane be protective covering and secured freampering or unauthorized

removed from the injected water when a disinfection residual is desired at the Wehtryin a manner that is approved by the department.
gggg:%%g)t\i/éf additional protection to the water system from potential biological History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.

(2) All water that is retrieved through an aquifer storage . -
recoverywell shall comply with the primary drinking watstar NR 811.90 Equipment, appurtenances and piping
dardscontained in ch. NR 809 and shall be treated to provide a d& ASR wells and ASR systems. (1) Pumping equipment,

infectantresidual prior to recovery into amyunicipal water dis aPpurtenanceand piping that are to be installesi part of an ASR
tribution system. systemshall comply with the requirements ss. NR 81.30 to

(3) Thequality of treated drinking water stored in a displace811'37' ) ) ) )
ment zone shall at all times comply with the primary drinking (2) Departmengpproval shall be obtained prior to installation
waterstandards contained in ch. NR 808SR systems shall be or modification of any well, pumping equipment, appurtenances
designedand operated to maintain compliance with the greun@r piping for the purpose of aquifer storage recavery
water standards contained in ch. NR 140, as required by s. NR(3) Securityshall be provided for each ASR well site in a man
140.22. Therefore, treated drinking water stored ugdeusind in  nerthat is approved by the department.
an ASR system shall comply with the applicable enforcementHistory: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
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NR 811.91 ASR system pilot studies. (1) Department (6) Within 180 days aftecompleting an approved ASR sys
approvalis required prior to conducting any ASR system pildiem pilot study or prior to recovering any water retrieved through

study. anASR well into a water distribution system, a municiyater
(2) Only a municipal water system may perform an ASR sy§ystemshall submit a final report on the ASR system pilot study
tem pilot study to the department.

. History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
(3) A request to conduct an ASR system pilot study shall be y 9

submittedto the department in writing. The request shall identify

thelocation of each existingrell that is being considered for use ; -

asan ASR well within the proposed ASR system, the location ) Departmengpproval shall be obtained prior to any AS%
- o) mdevelopment testing.

any new well that is anticipated to be constructed for usanas . .

ASR well within the proposed\SR system and any additional  (2) Following the completion of an approved ASfystem

ilat study each additional ASR well that t® be developed
\F/)\/itle(l![sst{]uz?jtyare to be used or constructed as part of the ASR Sys%lﬁin an ASR system shall be subjectABR system develep

. enttesting.
corg?gini?lcgfrfr?g(fagltlé\?vi%%r:]dua an ASR system pilot study sham (3) The department may require monitoring wells to be

installed t of an ASR system devel t test if it fi
(@) A preliminary hydrogeologic report that describes thlgnfstﬁeefoﬁgvai;:o an system development test i it fars

methodsand results of any hydrologic investigation, aquiést
ing, hydrogeologic modeling or geochemical modelipgr

NR 811.92 ASR system development testing.

(a) Geologic conditions in the vicinity of the proposed ASR

: : : Il are not consistent with the conditions examined during the
formedto identify the location othe proposed ASR system wel Vel ar , .
sites. The preliminary hydrogeologic repaoshall identify the mun|C|palwatgr systern.% ASR syster.n.p.llot study
location of each existing public or private water well and each (b) Geologic conditions in the vicinity of the proposed ASR
potential source of groundwater contamination that is locate¥e!l aré not consistent with the conditions reported in other ASR
within 1200 feet of the outer perimeter of the displacement zopStempilot studies 0ASR system development tests performed
thatis calculated to be established around each of the propoS¥@ther municipal water systems.
ASR wells within the proposed ASR system. The report sedl ~ (C) Resultsobtained during the municipal water syste®SR
identify the well selected for further evaluatidaring the ASR  Systempilot study or othemquifer tests indicate that additional
well pilot test, identify the dimensions of the displacement zorf@onitoringis warranted to ensure compliance with the water qual
thatwill be created around the designated test well dmstribe ity standards established in chs. NR 140 and 809.
the current and anticipated groundwater flow pattéongd in the (4) Eachrequest for an ASR system development test shall
vicinity of the designated test well. includea report or testing plan that contains the following:

(b) A preliminary engineering report that provides an analysis (a) A comparison of the hydrogeologic conditions and ferma
of the technical feasibility for developing each of the potentiéibnsfound at the ASR system pilot study well site and any well
ASR wells identified for the proposed ASR system and estimatgi¢e that is to be evaluated as part of %R system development
the probable percentage of treated drinking water that would tgstingrequest.
recoveredrom each othe potential ASR wells during an ASR  (b) An evaluation of the municipal water systerASRsystem
cycle. pilot test results and the transferability of those results to any well

(c) Plans and specificatiofisr any well equipment, pumping thatis to be included gsart of the ASR system development test.
equipmentappurtenances or piping that isbe constructed or  (c) Plans and specificatiofisr any well equipment, pumping
alteredin order to complete the proposed ASR system pilot studquipment,appurtenances or piping that isbhe constructed or

(d) A description of all operating procedutesbe followed alteredas part of the ASR system development test.
during the ASR well pilot study This description shall contain  (d) A description of all operating proceduttesbe followed
detailsincluding the maximum volume of water to be placeduringthe ASR system development test. This description shall
undergroundthe flow rate and pressure of urgfeund injection, containdetails such as, but not limited to, the volume of water to
the expected water storage period, anticipated water retrievw placed undground,the flow rate and pressure of urgteund
rates,and methods proposed for disposing of the water recoveisjgction, backflushingschedules, the expected water storage
duringthe ASR system pilot study period,anticipated water retrieval rates and methods for disposing

(e) A description of all performance and compliance monitoPf water recovered during the ASR system development test.
ing procedures to be followed during the ASR system pilot study (€) A description of all performance and compliance monitor
This description shall include a listing of the sampling location#)g procedures to be followed during the ASR system develop
methodsand schedulethat will be used to ensure that the aquifementtest.
storagerecovery well remaingn compliance with the perfor () A description of any monitoring wells proposed to be-con
mancerequirements set forth in s. NR13&8. structedor utilized during the ASR system development test.

(f) Plans and specifications for each monitoring well proposed (5) The department may require modification of plans and
aspart of the ASR system pilot studf minimum of onemonitor  specificationspperating procedures or compliance and monitor
ing well is required as part of the ASR system pilot stu@ige ing procedures required under sub. (4) to ensure that compliance
departmenmmay require additional monitoringells should the with the performance requirements in s. NR.88 can be deter
proposedASR system encompass multiple or otherwise uniqurined.
geologicformations. The department may also waive the moni (6) Within 180 days aftecompleting an approved ASR sys
toring well requirement if water qualityata from other ASR sys tem development tesdr prior to recovering any water retrieved
tem pilot studies conducted in similar geologianditions is sub throughany newly developed aquifer storage recovery well into
mitted as part of the ASR system pilot study request and asvater distribution system, the municipal water system conduct
determinedo be applicable by the department. ing the test shall submit a final report containing the final results

(5) The department may require modification of plans an@f the investigation to the department.
specificationspperating procedures or compliance and monitor (7) The department may deny a request to perform an ASR
ing procedures required in sub. (4) to ensure that compligitite systemdevelopment test if it determines that the test cannot be
the performance requirements in s. NR.88can be determined. conductedn a manner that is protective of human health or the
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environment. Whenever a request to perform an ASRtem (d) A proposed demand management and water accountability
developmentest is denied, the department shall provide the pgilan that describes actions whithe municipal water system is
sonwho submitted the request for an ASR development test wighrrentlyconducting or will be initiating to ensure tlgabundwa

awritten explanation of the reasons for denying the request. ter and surface water resources are conserved and usdd as
History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10. ciently as possible.

NR 811.93 Operating an ASR system. (1) Department (&) A proposed compliance and monitoring plan that lists all
approvalto operate an ASR system shall be obtained prior f&Mmplingparameters and provides details on monitoring sched
recoveryof anywater retrieved through an aquifer storage recoylles, monitoring locations, sampling methods and quality assur

erywell into a municipal water system. ancetechniques thawill be followed to ensure that compliance
(2) Only the owner of a municipavatersystem may submit With the requirements set forth in s. NRL&B is maintained. The
arequest to operate an ASR system. complianceand monitoring plan shall provide for testing of the

(3) Completionof an ASR pilot study is required before avaterthat is to be injectedstored and recovered through each

municipalwater system may submirequest to operate an ASRaduiferstorage recoveryell and for the groundwater present in
system. any monitoring well that is installed as part of the ASR system.
(4) Completion of an ASR system development testd Parametergo be analyzed for each water quality sample col

approvalof the department iequired before any additional aqui lected, the locations for sample collection and the frequeatcy

. which water quality sampleare to be collected shall be deter
fer storage recovery well that was not appraxegiart of an origi mﬁed by thedepartment following a review of the final ASR sys

nal request to operate an ASR system is connected to the exis X
ASR system. term pilot study report or ASR system development study report,

(5) A request to operate an ASR system shall be submitted 3§ Proposed operating plan, the proposed monitoring plan and the
the department in writing and shall contain the following: drinking water quality monitoring schedule currently followsd

A ¢ the final it dh d ASR svst i tthe municipal water system. Unless otherwise specified by the

(a) A copy of the final repo € approve System piio epartmentall water quality results obtained from ASR system
studyand copie®f any approved ASR system development-stu i itori tivities shall b iled and submitted
ies conducted by the municipal water system. ompliancemonitoring activities shall be compiled and submitte

: e to the department on an annual basis and at leadytbprior to
(b) A final plans and specifications report that descrthes
; > thestart of each new ASR cycle.

componentof the ASR systemThe final plans and specifica . I
tionsreport shall include as built drawings for each aquifer storage(s) _Thedepartment may require modification of any plans and
recoverywell andeach monitoring well that was constructed agPecificationsoperating plans, demand managementwatr
partof the ASR system pilot study or ASR system developmefgcountabilityplans or compliance and monitoring plans required
study. The report shall also includgescriptions of pumping N sub. (5) in anynanner necessary to ensure compliance with the
equipmentpiping and other appurtenances that are installed Rgrformancestandards set forth in s. NR1388.
requiredfor ASR system operation. (7) If requestedthe department may consider and approve the

(c) A proposed final operatinglan that describes the entiremodification of plans and specifications, operating plans, demand
ASR cycle and shows hothe ASR system will be integrated intomanagemenand water accountability plamms compliance and
municipal water system operations. The proposed final operatingnitoringplans required in sub. (5) if information submitted in
plan shall contain details including the total volume of water to Iseipportof a requested modification demonstrates tcsHiisfae
injected,rate of injection, pressure of injection, lengftihe water tion of the department théte proposed modifications will cen
storageperiod, rate of recoverypost-recovery water treatmenttinue to ensure compliance with the standards set forth in s. NR
techniquesmecessary to maintain a distribution system disinfeg11.88and any other applicable requirements contained in ch. NR
tantresidual, and methods for disposing of any water that canigat] .
berecovered into the water distribution system. History: CR 09-073: cr Register November 2010 No. 659, eff. 12-1-10.
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